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5  .*        c;|A.COAST  and  LAKE  FRONTIER  DEFENSES. 
^  o  Si  §J^ 

Ss  ^ §  7f2^ ^ 

^  *    5>  ^  ^PHOPRIATIONS  FOH  1889-'90 5 

\  # 

£^'>  ^  «^«ing  Board,  5;  Subjects  considered  and  reported  upon,  6;  Additional 
**  ^  -^  -^  TW^'^  of  individual  members,  6 ;  Sea-coast  fortifications,  8. 
-S  k-SSf 
rob^  j:  ^  SfcLLETS  POINT,  ENGINEER  SCHOOL  OF  APPLICATION,  BAT- 
TAUUS^^W  ENGINEERS,  AND  ENGINEER  DEPOT'AT  WILLETS  POINT, 
SEW  YORK  HARBOR. 

FasI  of  Willeta  Point,  Scbool  of  Application,  Battalion  of  Engineers,  8 ;  Ezperi- 
SMQiay  Engineer  Depot,  Public  Buildings  and  Construction,  Statement  of  Funds,  9. 

RIYER  AND  HARBOR  IMPROYElfENTS. 
GnSRAL  Statkmxmt 10 

ATLANTIC  COAST  AND  GULF  OF  MEXICO. 

IXCHABGB  OF  LlBITT.   COL.  Ja1UU>  A.  SMITH,   COBPB  OF  EnOINEKRS— 

Lsbee  Channel,  Me.,  Moose-a-bec  Bar,  Me.,  11 ;  Narraguagus  River,  Me.,  12 ;  break- 
water from  Mount  Desert  to  Porcupine  Island,  Me.,  Bagaduce  River,  Me.,  Bangor 
Hsitiorand  Penobacot  River,  Me.,  13;  Belfast  Harbor,  Me.,  Camden  Harbor,  Me., 
14;  Roekport  Harbor.  Me.,  Rockland  Harbor,  Me.,  15;  Kennebec  River  at  Bath, 
and  from  Angnsta  to  lower  end  of  Perkins  Island,  Me.,  Portland  Harbor,  Me.,  16 ; 
ekaanel  in  Back  Cove,  Portland,  Me.,  17 ;  breakwater  at  mouth  of  Saco  River,  Me., 
Saeo  River,  Me.,  18;  Kennebunk  River,  Me.,  Tork  Harbor,  Me.,  19;  Portsmouth 
fiariwr,  N.  H.,  Bellamy  River,  N.  H.,  Cocheco  River,  N.  H.,  20;  harbor  of  refuge, 
at  Little  Harbor,  K.  H.,  21 ;  examinations  and  surveys,  22. 

br  CHABOK  OF  Lieut.  Col.  Gbobgs  L.  Gillbspib,  Corps  of  Engixbkbs— 

Sewboryport  Harbor,  Mass.,  22;  Merrimao  River,  Mass.,  23;  Powow  river,  Mass., 
Ipswich  River,  Mass.,  24;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  GIou- 
eector  Harbor,  Mass.,  2^;  Manchester  Harbor,  Mass.,* Lynn  Harbor,  Mass.,  26; 
Wimbrop  Harbor,  Mass.,  Boston  Harbor,  Mass.,  27;  Maiden  River,  Mass.,  Hing- 
ham  Harbor,  Mass.,  29;  Scituate  Harbor,  Mass.,  30;  Plymouth  Harbor,  Mass., 
Wellfleet  Harbor,  Mass.,  31 ;  Provincetown  Harbor,  Mass.,  examinations  and  sur- 
veys,3:e. 

SNG  88 1 


Digitized  byCjOOQlC 


II  CONTENTS. 

In  charge  op  Maj.  Wiluam  E.  Liyermore,  Corps  of  Engineers— 

Harbor  of  refage  at  Hyannis,  Mass.,  harbor  of  refuge  at  Nantncket,  Mass.,  33* 
harbor  at  Vineyard  Haven,  Mass.,  Wood's  Holl  Harbor,  Mass.,  34;  Wareham  Har- 
bor, Mass.,  35 ;  New  Bedford  Harbor,  Mass.,  West  port  Harbor,  Mass.,  36 ;  Taunton 
Rivor,  Mass.,  37;  Warren  River,  R.  I.,  Paw  tucket  River,  R.  I.,  38;  Providence 
River  aad  NarraganseU  Bay,  R.  I.,  :i9;  removal  of  Green  Jacket  Shoal,  Providence 
River,  R.  I.,  Newport  Harbor,  R.  I.,  40;  harbor  of  refuge  at  Block  Island,  R.  I.,  41; 
Pawcatuck  River,  R.  I.  and  Conn.,  harbor  of  refuge  at  Stonington,  Conn.,  43 ;  ex- 
aminations and  surveys,  44. 

In  charge  op  Lieut.  Col.  D.  C.  Houston,  Corps  op  Engineers— 

Thames  River,  Conn.;  New  London  Harbor,  Conn.,  45;  Connecticut  River,  Mass. 
and  Conn.,  46;  Clinton  Harbor,  Conn.,  47  ;  New  Haven  Harbor,  Conn.,  break- 
'  water  at  New  Haven,  Conn.,  48;  Milford  Harbor,  Conn.,  49;  Housatonic  River, 
Conn.,  Bridgeport  Harbor,  Conn.,  50;  Black  Rock  Harbor,  Conn.,  Norwalk  Har- 
bor, Conn.,  51 ;  Harbor  at  Five-mile  River,  Conn.,  Stanford  Harbor,  Conn.,  52 ;  Port 
Chester  Harbor,  N.  Y.,  Mamaroneck  Harbor,  N.  Y.,  53;  Echo  Harbor,  New 
Rochelle,  N.  Y.,  New  Rochelle  Harbor,  N.  Y.,  54;  East  Chester  Creek,  N.  Y., 
Greenport  Harbor,  N.  Y.,  55;  Glen  Cove  Harbor,  N.  Y.,  Flushing  Bay,  N.  Y.,  56; 
removing  sunken  vessels  or  craft  obstructing  or  endangering  navigation,  57. 

In  charge  of  Lieut.  Col.  Walter  McFarland,  Corps  op  Engineers — 

Hudson  River,  N.  Y.,  57 ;  harbor  at  Saugerties,  N.  Y.,  harbor  at  Rondont,  N.  Y.,  58; 
Harlem  River,  N.  Y.,  59 ;  removing  obstructions  in  the  East  River  and  at  Hell  Gate, 
N.  Y.,  60;  Newtown  Creek,  N.  Y.,  ButtermQk  Channel  New  York  Harbor,  61 ;  Gow- 
anus  Bay,  N.  Y.,  62;  New  York  Harbor,  63:  Sheepshead  Bay,  N.  Y.,  64:  Canarsie 
Bay,  N.  Y.,  65:  Sumpawanus  Inlet,  N.  Y.,  cnannel  between  Staten  Island  and  New 
Jersey,  66;  Raritau  Bay,  N.  J.,  removing  sunk-en  vessels  or  craft  obstructing  or  en- 
dangering navigation,  67  ;  examinations  and  survey,  67  and  6d. 

In  charge  op  Capt.  George  McC.  Derby,  Corps  op  Engineers — 

Passaic  River,  N.  J.,  68;  Elizabeth  River,  N.  J..  69;  Rah  way  River,  N.J.,  70;  Wood- 
bridge  Creek,  N.  J.,  Raritan  River,  N.  J.,  71 ;  South  River,  N.  J.,  72;  Cheesequakes 
Creek,  N.  J.,  Keyport  Harbor,  N.  J.,  73;  Mattawan  Creek,  N.  J.,  Shrewsbury  River, 
N.  J.,  74  ;  Manasquan  River,  N.  J.,  75. 

In  Charge  op  Lieut.  Col.  Henry  M.  Robert,  Corps  op  Engineers— 

Delaware  River,  Pa.  and  N.  J.,  76;  Frankford  Creek,  Pa.,  77;  harbor  of  Philadel- 
phia, removal  of  Smithes  Island  and  Windmill  Island,  Pa.,  and  Potty's  Island, 
N.  J.,  Schuylkill  River,  Pa.,  78;  ice-harbor  at  Marcus  Hook,  Pa.,  79;  ice-harbor 
at  the  head  of  Delaware  Bay,  Del.,  80;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  Del.,  harbor  at  Delaware  Breakwater,  Del.,  81 ;  Rancocas  River, 
N.  J.,  82;  Woodbury  Creek,  N.  J.,  Mantua  Creek,  N.  J.,  83;  Raccoon  River,  N.  J., 
Salem  River,  N.  J.,  Cohansey  Creek,, N.  J.,  84;  removal  of  wrecks  from  Delaware 
Bay  and  River,  removing  suuken  vessels  or  craft  obstructing  or  endangering  navi- 
gation, survey  of  harbor  at  Atlantic  City,  N.  J.,  85 ;  United  States  Commission  ad- 
visory to  the  Board  of  Harbor  Commissioners  of  Philadelphia,  Pa., 86;  examination 
and  survey,  86. 

In  charge  op  Mr.  William  F.  Smith,  U.  S.  Agent— 

Maurice  River,  N.  J.,  86;  Wilmington  Harbor,  Del.,  87;  ice-harbor  at  New  Castle, 
Del.,  Duck  Creek,  Del.,  83;  Samt  Jones  River,  Del.,  89;  Mispillion  Creek,  Del., 
Broadkiln  River,  Del.,  Indian  River,  Del.,  90;  inland  water-way  from  Chincoteague 
Bay,  Va.  to  Delaware  Bay  at  or  near  Lewes,  Del.,  Sasqu«hanna  River  above  and 
below  Havre  de  Grace,  Md.,  91 ;  Fairlee  Creek  or  Inlet.  Md.,  Corsica  Creek,  Md.,  92; 
Chop  tank  River,  Md.,  Cambridge  Harbor,  Md.,  93 ;  Nanticoke  River,  Del.,  Broad 
Creek,  Del.,  from  its  mouth  to  Laurel,  94;  Pocomoke  River,  Md,  removing  sunken 
vessels  or  craft  obstructing  or  endangering  navigation,  95. 

Ix  CHARGE  OP  Col  William  P.  Craighill,  Corps  op  Engineers— 

3Patapsco  River  and  Channel  to  Baltimore,  Md.,  95 ;  James  River,  Va.,  97 ;  Nansemond 
River,  Va.,  including  the'mouthsof  Bennett  and  Chuckatuck  creeks,  harbor  of  Nor- 
folk and  its  approaches,  ya.,98 ;  approach  to  Norfolk  Harbor  and  the  United  States 
(Norfolk)  navy-yard,  between  Lambert's  Point  and  Fort  Norfolk,  Va.,  99;  Archer's 
Hope  River,  Va.,  Appomattox  River,  Va.,  101 ;  Currituck  Sound,  Coanjok  Bay,  and 
North  River  Bar,  N.  C,  102 ;  Nottowa^^  River,  Va.,  103 ;  removing  sunken  vessels  or 
•raft  obstrncting  or  endangering  navigation,  104. 
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l5  CHABGK  OF  LlKUT.  COL.   PkTBR  C.  HaINS,  CORPS  OF  EnOIKISERS— 

?otomaQ  Biver  at  WasbiDgton,  D.  C,  104;  reconstraction  of  the  Aquedacfe  Bridge, 
\  Georgetown,  D.  C. ;  bridge  across  the  Eastern  BraDch  of  the  Potomac  Biver,  D.  C., 
I    106;  wharf  at  Fort  Monroe,  Va.,  107;  survey,  107. 

/ 

I  hf  CDARGB  OF  Mr.  S.  T.  Abbrt,  U.  8.  Agbnt— 

I  Channel  at  Mount  Temon,  Va.,  Neabsco  Creek,  Va.,  108;  Breton  Bay  (Leonard town) 
I  Md.,  Xomini  Creek,  Va.,  109;  harbor  at  entrance  of  St.  Jerome's  Creek,  Md.,  Pa- 
taxent  River,  Md.  from  Benedict  to  Hill's  Landing,  110;  Rappahannock  River, 
Va.,  Totasky  River,  Va.,  Ill;  Urbana  Creek,  Va.,  Mattaponi  River,  Va.,  Pa- 
muaky  River,  Va.,  112;  York  River,  Va.,  113;  Chickahominy  River,  Va.,  Staunton 
River,  Va.,  114;  Dan  River  between  Madison,  N.  C.,and  Danville,  Va.,  Roanoke 
River,  N.  C.,  115;  Frencb  Broad  River,  N.  C,  removing  sunken  vessels  or  crafb 
oiMCracting  or  endangering  navigation,  IIU ;  examination  and  survey,  116. 

ly  CHARGE  OF  CaPT.  WILLIAM  H.  BiXBY,  CORPS  OF  ENGINEERS— 

Pamlioo  and  Tar  rivers,  N.  C,  Contentnia  Creek,  N.  C,  117 ;  Trent  River,  N.  C,  118 ; 
Nense  Uiver,  N.C.,  119;  inland  water-way  between  New  Berne  and  Beaufort,  N.C., 
l:iO;  harbor  at  Beaufort,  N.  C,  121;  inland  water-way  between  Beaufort  Harbor 
aiHlKew  River,  N.C.  122;  New  River,  N.C.,  Black  River,  N.  C,  123;  Cape  Fear 
River,  N.  C  ,  124  and  125;  Waccemaw  River,  N.C. and  S.  C,  126;  Yadkin  River, 
X.  C,  127 ;  Little  Pee  Dee  River,  S.  C,  Lumber  River,  N.  C,  Clark  Creek  or  River, 
S.C.,  128;  Great  Pee  Dee  River,  S.C.,  harbor  at  Georgetown,  S.C,  129;  Mingo 
Creek  or  River,  B.C.,  Winyaw  Bay,  S.  C,  130;  San  tee  River,  S.C,  131;  Wateree 
River,  S.C.,  132;  Congaree  River,  S.  C,  133;  examinations  and  surveys,  134. 

Is  CHARGE  OF  LlBOT.    FRBDBRIC    V.  ABBOT,    CORPS    OF    ENGINBBRS— 

Charleston  Hariior,  S.  C,  134 ;  Wappoo  Cut,  8.  C,  135 ;  Ashley  River,  S.  C,  Edisto  Ri  ver 
S.C.,  136;  Saikiehatchie  River,  S.  C,  137;  removing  sunken  vessels  or  craft  ob- 
structing or  endangering  navigation,  138;  examinations  and  surveys,  138. 

Is  CHARGE  OF  LlEUT.    O.  M.   CARTER,.  CORPS  OF  ENGINEERS — 

^rannah  Harbor  and  River,  Gu.,  138;  Savannah  River,  Ga.,  139;  Savannah  River 
ahovo  Augusta,  Ga.,  Romley  Marsh,  Ga.,  140;  Altamaha  River,  Ga.,  Doboy  Bar, 
6a.,  141 ;  Brunswick  Harbor,  Ga.,  Jekyl  Creek,  Ga.,  Cumberland  Sound,  Ga.  and 
Fla.,  142;  examinations  and  surveys,  143. 

Is  CHARGE  OF  CaPT.  WH.  M.  BlaCK,  CORPS  OF  ENGINEERS — 

St  John's  River,  Fla.,  143 ;  Volusia  Bar,  Fla.,  harbor  at  Saint  Augustine,  Fla.,  145-; 
northwest  entrance  Key  West  Harbor,  Fla.,  Caloosahatchie  River,  Fla.,  146;  Pease 
I^iver,  Fla.,  Manatee  River,  Fla.,  147 ;  Tampa  Bay,  Fla.,  148 ;  Withlacoochee  River, 
Fix,  harbor  at  Cedar  Keys^  Fla.,  149 ;  Suwanee  River,  Fla.,  150 ;  removing  sunken 
ve«eL5  or  craft  obstructing  or  endangering  navigation,  151 ;  examinations  and  sur- 
veys, 15L 

Is  CHARGE  OF  CaFT.    R.    L.  HOXIE,  CORPS  OF  ENGINEERS— 

Apalachicola  River,  Fla.,  151 ;  Apalachicola  Bay,  Fla.,  La  Grange  Bayon,  Fla.,  Pen- 
«acota  Harbor,  Fla.,  152;  Choctawhatchee  River,  Fla.  and  Ala.,  Escambia  and 
Cooecnh Rivers,  Fla.,  and  Ala.,  153 ;  Oconee  River,  Ga.,  154;  Ocmulgee  River,  Ga.» 
Flint  River,  Oa.,  155;  Coosa  River,  Ga.,  and  Ala.  Chattahoochee  Kiver^  Ga.  and 
Ala.,  Tallapooea  River,  Ala,  156;  Cahawba  River,  Ala,  157 ;  Alabama  River,  Ala., 
Rmoving  sunken  vessels  and  craft  obstructing  or  endangering  navigation,  158 ; 
examinations  and  surveys,  159.  • 

tl  CHARGE  OF  MaJOB  A.  N.  DaMRELL,  CORPS  OF  ENGINEERS— 

ICebile  Harbor,  159;  Black  Warrior  River  fix>m  Tuscaloosa  to  Daniel's  Creek^  Ala., 
Warrior,  River,  Ala.,  and  liCiss.,  160;  Tombigbee  River,  Ala.,  from  Walker's  bridge  to 
FaHoo,  Tombigbee  River  from  Fulton  to  Vienna,  161 ;  Tombigbee  River,  below 
Vienna,  1^;  Nozabee  River,  Miss.,  Pascagoula  River,  Miss.,  163;  Harbor  at  Biloxi, 
yim..  Pearl  River,  Miss,  between  Edixibnrgh  and  Carthage,  164 ;  Pearl  River, 
MiML  from  Jackaon  to  Carthage,  Pearl  River,  Miss,  below  Jackson,  165;  examina- 
ta  and  torvey,  166. 
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Is  CHARGS  OP  CaPT.  W.  L.  FI8K,  CORPS  OF  EnGINSBR^— 

Inspection  of  the  improvement  of  the  Sonth  Pass  of  the  Mississif^pi  Biver,  166;  Tche- 
fnncte  River  and  Bogne  Fall  a,  La.,  Tickfaw  River,  La. ,  167;  Amite  River,  La.,  BayoQ 
LaFourche,  La.,  168;  Bayou. Terrebonne,  La.,  Bayou  Plaquemine,  La.,  169;  Bayou 
Courtableao,  La.,  170;  CalcHwieu  River  and  Pass,  La.,  Bayou  Pierre,  Miss.,  171 ;  Sa- 
bine Pass,  Tex.,  172. 

In  chargk  of  Maj.  O.  H.  Ernst,  Corps  of  Engineers— 

Entrance  to  Galveston  Harbor,  Tex.,  172;  Ship-channel  in  Galveston  Bay,  Tex.,  173  f 
Trinity  River,  Tex.,  BofEalo  Bayou,  Tex.,  174;  mouth  of  Brazos  River,  Tex.,  Pass 
Cavallo  Inlet  to  Matagorda  Bay,  Tex.,  Aransas  Pass  and  Bay  up  to  Rookport  and 
Corpns  Chiisti,  Tex.,  175;  harbor  at  Brazos  Santiago,  Tex.,  176. 

WESTERN  RIVERS. 

In  charge  of  Capt.  J.  H.  Willard,  Corps  of  Engineers— 

Red  River,  La.  and  Ark.,  176;  snrvey  of  Red  River,  Cypress  Bayou,  Tex.  and  La., 
177;  Ouachita  and  Black  Rivers,  Ark.  and  La.,  Ouachita  River,  Ark.  above  Cam- 
den, Bayou  D'Arbonne,  La.,  178;  Little  River,  La.,  Bayou  Bartholomew,  La.  and 
Ark.,  Bayou  Bcoaf,  La.,  179 ;  Tensas  River  and  Bayou  Maoon,  La.,  Bayous  Ronde- 
T^ay  and  Vidal.  La.  by  removing  obstructions,  180;  Big  Black  River,  Miss.,  Yazoa 
River,  Miss.,  Tchala  Lake,  Miss.,  181;  Tallahatchee  River,  Miss.,  Steele's  Bayou, 
Miss.,  162;  Big  Sunflower  River,  Miss.,  Big  Hatchee  River,  Tenn.,  Forked  Deer 
River,  Tenn.,  183 ;  water-gauges  on  the  Mississippi  River  and  its  principal  trib- 
utaries, 184. 

In  charge  of  Capt.  H.  S.  Tabor,  Corps  of  Engineers— 

Bed  River  above  Fulton,  Ark.,  184 ;  Little  Red  River,  Ark.,  removing  obstruc- 
tions in  Arkansas  River,  Ark.,  185;  Arkansas  River,  Ark.  and  Kans.,  186;  Petit 
Jean  River,  Ark.,  187;  Fourche  River,  Ark.,  White  River,  Ark.,  188 ;  Cache  River, 
Ark.,  Black  River,  Ark.  and  Mo.,  189;  Black  River,  Mo.,  St.  Francis  River,  Ark., 
St.  Francis  River,  Mo.  from  Greenville  to  the  Arkansas  State  line,  190 ;  Little  River, 
Mo.  from  Hornersville  to  its  Junction  with  the  St.  Francis  River,  191. 

In  charge  of  Maj.  A.  M.  Miller,  Corps  of  Engineers— 

Removing  sna^s  and  wrecks  from  the  Mississippi  and  Missouri  Rivers,  191 :  remov- 
ing obstructions  Missouri  River,  Mississippi  River  between  the  Ohio  ana  Illinois 
Rivers,  192;  Gasconade  River,  Mo.,194;  Osage  River,  Mo.  and  Kan.,  195;  exami- 
nations and  survey,  195. 

In  charge  of  Capt.  E.  H.  Ruffner,  Corps  of  Engineers— 

Mississippi  River  between  the  Des  Moines  Rapids  and  the  mouth  of  the  Illinois  River. 
196. 

In  charge  of  Maj.  A.  Mackenzie,  Corps  of  Engineers— 

Upper  Mississippi  River,  operations  of  snag-boats  and  dredge-boats,  196 ;  Mississippi 
River  from  Minneapolis  to  Des  Moines  Rapids,  197 ;  Des  Moines  Rapids  (Mississippi 
River),  operating  and  care  of  Des  Moines  Rapids  Canal,  198 ;  Dry-dock  at  Des 
Moines  Rapids  Canal,  harbors  of  refage  on  Lake  Pepin  at  Lake  City,  Minn.,  199 ; 
harbors  of  refuge  on  Lake  Pepin  at  Stockholm,  Wis.,  200. 

In  charge  of  Maj.  Charles  J.  Allen,  Corps  of  Engineers— 

Preservation  of  the  Falls  of  St.  Anthony,  Minn.,  200 ;  Construction  of  lock  and  dam 
on  the  Mississippi  River  at  Meeker's  Island,  Minn.,  Mississippi  River  above  the  Falls 
of  St.  Anthony,  Minn.,  20f^  Reservoirs  at  headwaters  of  the  Mississippi  River,  202 ; 
Chippewa  River,  including  Yellow  Banks,  Wis.,  St.  Croix  River,  Wis.  and  Minn., 
203;  Minnesota  River,  Minn.,  Red  River  of  the  North,  Minn,  and  Dak.,  204;  Mis- 
souri River  from  Sioux  City,  Iowa,  to  Fort  Benton,  Mont.,  205;  Yellowstone  River, 
Mont,  and  Dak.,  206;  examinations  and  surveys,  206. 

In  charge  of  Lieut.  Col.  J.  W.  Barlow,  Corps  op  Engineers—^ 

Tennessee  River,  207;  French  Broad  River,  Tenn.,  208;  Little  Tennessee  River, 
Tenn.,  Hiawassee  River,  Tenn.,  Clinch  River,  Tenn.,  209;  Dack  River,  Tenn., 
Cumberland  River,  Tenn.  and  Ky.,  210 ;  South  Fork  of  Cumberland  River,  Ky.,  211; 
Cauey  Fork  River,  Tenn.,  212 ;  examinations  and  survey,  212. 
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Is  CHAHGJE  OF  LiSUT.  COL.  WlLUAM  E.  MERRILL,  CORPS  OF  EnOINBERS— - 

Ohio  RiTer,  213 ;  operating  and  oare  of  Davis  Island  Dam  Ohio  River,  314 ;  Mo- 
nongahela  River,  W.  Ya.  and  Pa.,  operating  and  care  of  lock  and  dam  No.  % 
IfoDongabela  River,  215;  Allegheney  River,  Fa.,  dam  at  Herr's  Island  A11&- 
cheney  River,  ice-harbor  at  mouth  of  Maskingnm  River,  Ohio,  216 ;  Muskingnni 
River,  Ohio,  operating  and  care  of  the  locks  and  dams  on  the  Muskingum  River, 
Ohio,  217 ;  examinations  and  Surveys,  218. 

lar  CHARGE  OF  Maj.  Amos  Sticknby,  Corps  of  Engineers — 

Falls  of  the  Ohio,  Lonisville,  Ky.,  218 ;  Indiana  Chute  Falls  of  the  Ohio  River,  op- 
erating and  care  of  the  Louisville  and  Portland  Canal,  219;  Wabash  River,  Ind. 
sod  HI.,  220;  White  River,  Ind.,  Tradewater  River,  Ky.,  221. 

Ik  chabgs  of  Col.  Willlam  P.  Craighill,  Corps  of  Engineers— 

<jresi  Kanawha  River,  W.  Ya.,  222;  operating  and  care  of  locks  and  dams  on  the 
Offeat  Kanawha  River,  W.  Ya.,  harbor  of  refuge  at  month  of  Great  Kanawha  River, 
W.  Va.,  223 ;  Elk  River,  W.  Ya.,  Ganley  River,  W.  Ya.,  224 ;  New  River,  Ya.  and  W. 
Ya,  2& ;  examinations,  226. 

la  CHABGs  OP  Capt.  D.  W.  Lookwood,  Corps  of  Engineers— 

KMrtQcky  River,  Ky.,  226 ;  operating  and  keeping  in  repair  locks  and  dams  on  the 
KeDtoeky  River,  Ky.,  LicKing  River,  Ky.  from  Farmer's  to  West  Liberty,  Big 
Stody  River,  W.  Va.  and  Ky.,  227 ;  Guyandotte  River,  W.  Ya.,  Little  Kanawha 
River,  W.  Ya.,  228;  Bnckhannou  River,  W.  Ya.}  229 ;  examinations  and  surveys,  229. 

I5  CHARGE  of  CaJPT.  JaMES  B.  QUINN,  CORPS  OF  ENGINEERS— 

Hirbor  at  Dalath,  Minn.,  229 ;  harbor  at  Superior  Bay  and  St.  Louis  Bay,  Wis., 
230;  harbor  at  Agate  Bay,  Minn.,  231 ;  harbor  at  Grand  Marais,  Minn.,  232. 

Is  CHARGE  OF  MaJ.  CHARLBS  E.  L.  B.  DaVIS,  CoRPS  OF  ENGINEERS— 

AghlsDd  Harbor,  Wis.,  Ontonagon  Harbor,  Mich.,  Eagle  Harbor,  Mich.,  233;  estab- 
liahmentand  maintenance  of  harbor-lines  in  Portage  Lake,  Mich.,  Marquette  Har- 
bor, Mich.,  234;  harbor  of  refuge  Grand  Marias,  Mich.,  Manistique  Harbor,  Mich., 
835;  CedarRiver  Harbor,  Mich.,  Menomonee  Harbor,  Mich,  and  Wis.,  236;  Oconto 
Harbor,  Wis.,  Pensaukee  Harbor,  Wis.,  237;  Green  Bay  Harbor,  Wis.,  harbor  of 
lefoge  at  entrance  of  Sturgeon  Bay  Canal,  Wis.,  238;  Ahnapee  Harbor,  Wis.,  Ke- 
waonee  Harbor,  Wis.,  239 ;  Two  Rivers  Harbor,  Wis.,  Manitowoc  Harbor,  Wis.,  240 ; 
Sheboygan  Harbor,  Wis.,  241;  Port  Washington  Harbor,  Wis.,  242. 

br  CHARGE  OF  Caft.  W.  L.  BIarshall,  Corps  of  Engineers— 

Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  242 ;  Milwaukee  Harbor,  Wis.,  243 ;  Racine 
Harbor,  Wis.,  Kenosha  Harbor,  Wis.,  244;  Waukegan  Harbor,  111.,  Fox  and  Wis- 


iRiTors,  Wis.,  245;  operating  and  care  of  locks  and  dams  on  the  Fox  and  Wis- 
I  Rivers,  Wis.,  Chicago  Harbor,  111.,  247  ;  Calumet  Harbor,  111.,  248;  Illinois 
Rirer,  Ul.,  249;  Cainmet  River,  111.  and  Ind.,  250. 

IV  GHAROB  OF  MaJ.   8.  M.  MaNSFIELD,   CORPS  OF  ENGINEERS — 

GharlsToix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  251 ;  Frankford  Harbor,  Mich., 
SS;  harbor  of  refage  at  Portage  Lake,  Mich.,  Manistee  Harbor,  Mich.,  Ludiogton 
Harbor,  Mich.,  2o3;  Pentwater  Harbor,  Mich.,  White  River  Harbor,  Mich.,  254; 
Hoakegon  Harbor,  Mich.,  Grand  Haven  Harbor,  Mich.,  255;  Black  Lake  Harbor, 
Mich.,  Sangatnck  Harbor,  Mich.,  256;  Sooth  Haven  Harbor.  Mich.,  Saint  Joseph 
Harbor,  Mich.,  257  ;  Saint  Joseph  River,  Mich,  from  its  mouth  to  Berrien  Spriugs, 
Michigan  City  Harbor,  Ind.,  258. 

br  CHARGE  OF  LiKUT.  COL.  O.  M  POE,   CORPS  OF  ENGINEERS— 

St  Mary's  Falls  Canal  and  River,  Mioh.,  259;  operating  and  care  of  St.  Mtiry's 
Falls  Canal,  Micb.,  dry-dock  at  St.  Mary's  Falls  Canal,  Mich.,  260;  Hay  Lake 
Channel,  St.  Mary's  River,  Mich.,  harbor  at  Sheboygan,  Mich.,  261;  harbor  at 
Thnnder  Bay,  Mich.,  262;  harbor  at  Ai  Sable.  Mich.,  Saginaw  Rivor,  Mich.,  263; 
harbor  of  refa^  at  8and  Beach  Lake  Huron,  Mich.,  mouth  of  Black  River,  Mich., 
964;  Clinton  River,  Mich.,  St.  Clair  Flats  Canal,  Mich.,  265 ;  operating  and  care  of 
Sk  Clair  Flats  Canal,  Mich.,  266;  Orosse  Point  Channel,  Mich.,  Detroit  River, 
lfieh.,267:  Roage  River,  Mich,  at  its  Junction  with  Detroit  River  and  up  the  river 
•i&r  as  the  bridge  of  St.  Louis  and  Wabash  Railroad,  268. 
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In  charge  of  Maj.  L.  Cooper  Overman,  Corps  of  Engineers— 

Monroe  Harbor,  Mich.,  268 ;  Toledo  Harbor,  Ohio,  269 :  Port  Clinton  Harbor,  Ohio, 
270;  Sandasky  City  Harbor,  Oliio,  Sandnsky  River,  Ohio,  271 ;  Haron  Harbor,  Ohio, 
Vermillion  Harbor,  Ohio,  272;  Black  River  Harbor,  Ohio,  Rocky  River,  Ohio,  273^ 
Cleveland  Harbor,  Ohio,  274 ;  Fairport  Harbor,  Ohio,  275 ;  Ashtabnla  Harbor,  Ohio, 
Conneaut  Harbor,  Ohio,  276. 

In  charge  of  Capt.  F.  A.  Mahan,  Corps  of  Engineers— 

Erie  Harbor,  Penn.,  277;  preservation  and  protection  of  the  Peninsula  of  Presqae 
Isle  (Erie  Harbor)  Penn.,  Dunkirk  Harbor,  N.  Y.,  278 ;  Buffalo  Harbor,  N.  Y.,  Tona-  \ 
wanda  Harbor  and  Niagara  River,  N.  Y.,  279;  Wilson  Harbor,  N.  Y.,  Olcott  Har-   I 
bor,  N.  Y.,  280 ;  Oak  Orchard  Harbor,  N.  Y.,  281 ;  examination  and  survey,  282. 

In  charge  of  Capt.  Carl  F.  Palfret,  Corps  of  Engineers— 

Charlotte  Harbor,  N.  Y.,  Great  Sodus  Harbor,  N.  Y.,  282;  Little Sodus  Harbor,  N.Y., 
283;  Oswego  Harbor,  N.  Y.,  284  ;  Sackett's  Harbor,  N.  Y.,  285. 

In  charge  of  Maj.  M.  B.  Adams,  Corps  of  Engineers — 

Ogdeusburgh  Harbor,  N.  Y.,  285;  Grasb  River  (at  Massena),  N.  Y.,  breakwater  at 
Ronse's  Point.  Lake  Champlain,  N.  Y.,  286 ;  Swanton  Harbor,  Vt.,  channel  between 
the  islands  of  North  Hero  and  South  Hero  (Lake  Champlain)  Vt.,  breakwater  at 
Gordon's  Landing  (Lake  Champlain)  Vt.,  287 :  Plattsburgh  Harbor,  N.  Y.,  Barling- 
ton  Harbor,  Vt.,  288 ;  Otter  Creek,  Vt.,  Tlconderoga  River,  N.  Y.,  narrows  at  IJake 
Champlain,  N.  Y.  and  Vt.,  289.     . 

PACIFIC  COAST. 

In  charge  of  Col.  G.  H.  Mendell,  Corps  of  Engineers— 

Napa  River,  Cal.,  Oakland  Harbor,  Cal.,  290;  Redwood  Harbor,  Cai.,  survey  of 
San  Francisco  Harbor,  San  Pablo  and  Suisun  bays,  Straits  of  Carqninez,  and 
mouths  of  Sacramento  and  8«n  Joaquin  rivers,  Cal.,  291. 

In  charge  of  Maj.  W.  H.  H.  Bentaurd,  Corps  of  Engineers— 

Harbor  at  San  Lins  Obispo,  Cal.,  Wilmington  Harbor,  Cal./  292 ;  San  Diego  Harbor, 
Cal.,  surveys  of  San  Diego  Harbor,  Newport  Harbor,  and  San  Lius  Obispo  Har- 
bor, Cal.,  293 ;  examination  and  surveys,  293. 

In  charge  of  Maj.  William  H.  Heubr,  Corps  of  Engineers— 

San  Joaquin  River,  Stockton  and  MoFmon  Sloughs,  Cal.,  293;  Mokelumue  River, 
Cal.,  294;  Sacramento  and  Feather  rivers,  Cal.,  Petaluma  Creek,  Cal.,  295;  Hum- 
boldt Harbor  and  Bay,  Cal.,  296. 

In  charge  of  Capt.  Willakd  Young,  Corps  of  Engineers— 

Coquille  River,  Oregon,  296 ;  entrance  to  Coos  Bay,  Oregon,  297 ;  Umpqua  Hiver, 
Oregon,  298 ;  entrance  to  Yaquina  Bay,  Oregon,  299 ;  Tillamook  Bay  and  Bar,  Ore- 
gon, 300 ;  examination  and  survey,  300. 

In  charge  of  Maj.  Thomas  H.  Handbury,  Corps  of  Engineers- 

Mouth  of  the  Columbia  River,  Oregon  and  Wash.,  construction  of  canal  at  the  Cas- 
cades (Columbia  River^  Oregon,  301;  phehaiis  River,  Wash.,  302;  Skagit  SteUa- 
quamish  Nootsack  Snonomi&  and  Sn6c[ualmiQ  rivers.  Wash.,  gauging  waters  of 
the  Columbia  River,  Oregon,  303 ;  examinations  and  surveys,  304. 

In  charge  of  Major  W.  A.  Jones,  Corps  of  Engineers— 

Columbia  and  Lower  Willamette  rivers  below  Portland,  Oregon  304 ;  Upper  Willa- 
mette River,  Oregon,  Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  305 ; 
Lower  Clearwater  River,  Idaho,  Cowlitz  River,  Wash.,  306. 

EXAMINATIONS,  SURVEYS,  AND  CONTINGENCIES  OF  RIVERS  AND  HAR- 
BORS. 

Estimate  of  funds  required 306 
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MISSISSIPPI  RIVER  COMMISSION 30i 

MISSOURI  RIVER  COMMISSION 307 

BRIDGma  NAVIGABLE  WATERS  OF  THE  imiTED  STATES  ....  307 

SeDort  of  tbe  Board  of  En^eers  relatiye  to  the  constraotion  of  certain  brides  across 
uieMiasoari,  Mlnissippi,  and  Ulinois  rivers,  307;  bridge  across  Staten  Island  Soand, 
known  as  Arthur  Kill ;  report  of  Board  of  Engineers  on  Senate  Bill  No.  1850,  Fiftieth 
Congress,  first  session,  to  authorize  the  construction  of  a  bridge  across  the  waters  of 
Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island ;  highway  bridge  across 
that  |MUt  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North  Hero 
and  AlbarghyVt. ;  bridge  of  the  E^nsas  City,  Topeka  and  Western  Railroad  Company 
serosa  Missouri  River  at  Sibley,  Mo. ;  bridge  of  the  Chicago,  Saint  Louis  and  New 
Orleans  Railroad  Company  across  the  Ohio  River  at  East  Cairo,  Ky. ;  free  wagon 
brid|ire  across  the  Cumberland  River  near  the  city  of  Nashville,  Tenu. ;  bridge  of 
tbe  Ohio  River  Railroad  Company  aeross  Great  Kanawha  River  nejir  Point  Pleasant, 
W.  Va. ;  bridge  across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Isls 
Park  with  the  mainland ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge 
Company  across  Sainte  Marie  River;  bridge  of  the  Nebraska  Railway  Company 
■enns  Missouri  River  at  Nebraska  City,  306 ;  combined  railway  and  wagon  bridge 
of  the  Omaha  and  Council  Bluffs  Railway  and  Bridge  Company  across  Missouri. 
Siver  between  Omaha,  Nebr.,  and  Council  Bluffs,  Iowa ;  bridge  of  the  New  York 
and  Long  Island  Bridge  Company  across  the  East  River  between  the  city  of  New 
York  and  Long  Island ;  bridge  of  the  Ohio  Valley  Railway  Company  across  the 
Tradewater  River,  Ky. ;  bridge  of  the  Sioux  City  Bridge  Companv  across  the  Mis- 
Hmh  River  at  Sioux  City^  Iowa ;  highway  bridge  of  the  Central  Railway  and  Bridge 
Company  of  Newport,  Ky.,  across  the  Ohio  River,  between  Cincinnati,  Ohio,  and 
Newport,  Kv. ;  bridges  of  the  Georcna  Pacific  Railroad  Company  across  the  Sun- 
flover  and  Yazoo  nvers ;  high  bridge  across  the  Mississippi  River  at  Dubuque, 
Iowa;  bridge  of  the  Ohio  Connecting  Railway  Company  across  the  Ohio  River, 
near  the  mouth  of  Cork's  Run,  in  Allegheny  County,  Pa. :  bridge  of  the  Georgia 
Picifie  Railway  Company  across  tbe  Tombigbee  River  at  Waverly,  Miss. ;  bridge 
of  the  Memphis  and  Charleston  Railroad  Company  across  the  Tennessee  River  at 
Chattanooga,  Tenn. ;  bridge  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company  across  the  Mississippi  River  at  Memphis,  Teun.,  309. 

OTERFERENCES  WITH    NAVIGATION  BY   BRIDGES,    CAUSEWAYS.    AND 
OTHER  STRUCTURES 309 

OCCUPANCY  OF  AND  INJURY  TO  PUBLIC  WORKS  BY  CORPORATIONS 

AND  INDIVIDUALS 310 

MISCELLANEOUS. 

hrcHABGB  OF  Haj.  G.  J.  Lydecker,  Corps  op  Engineers— 

WiBlimgton  Aqueduct,  increasing  the  water  supply  of  the  city  of  Washington,  D. 
C,  310 ;  erection  of  fish-ways  at  the  Great  Falls  of  the  Potomac,  312. 

bcBASGs  OF  Col.  John  M.  Wilson",  U.  S.  A.— 

laprorement  and  care  of  public  buildings  and  grounds  in  the  District  of  Columbia^ 
S3;  undergroond  telegraph  and  telephone  lines,  Washington  Monument,  313. 

COSgTRUCTION  AND   IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK 314 

NORTHERN  AND  NORTHWESTERN  LAKES. 

water  levels ;  printing  and  distribution  of  charts 316 

MILITARY  AND  GEOGRAPHICAL  MAPS 316 

RECONNAISSANCES  AND  EXPLORATIONS. 

^^Seers  on  dntT  in  military  divisions  and  departments,  316,' 317 ;  operations  in  Divis- 
ioD  of  the  Missouri,  Department  of  the  Columbia,  Division  of  the  Pacific,  and  De- 
Vtitaieut  of  Platte,  317 ;  estimate  of  funds  required,  318. 
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REPORT  OF  MAJ.  WILLIAM  R.  KING,  CORPS  OF  ENGINEERS.  \ 

Post  of  Willets  Point,  N.  T.,345;  Engineer  School  of  Application,  347;  Battalion/ 
of  Engineers,  349 ;  Recraiting.  350 ;  Experiments,  351 ;  EDgineer  Depot,   Pablio 
Buildings  and  Constructions,  Depot  property,  355 ;  Work  of  the  depot,  statement 
of  fonds,  356;  Appendixes,  357. 


RIVERS  AND  HARBORS,  ETC. 

APPENDIX  A. 
REPORT  OF  LIEUT.  COL.  JARED  A.  SMITH,  CORPS  OF  ENGINEERS. 

Improvements. —Lnbeo  Channel,  Me.,  374 ;  Moose-a-bec  Bar,  Me.,  376;  Narrai^nagiis 
River,  Me.,  378;  Bangor  Harbor  and  Penobscot  River,  Me.,  379;  Belfast  Harbor, 
Me.,  361;  Rockland  Harbor,  Me.,  384;  Portland  liarbor,  Me.,  385;  channel  in  Back 
Cove,  Portland,  Me.,  387 ;  breakwater  at  mouth  of  Saco  River,  Me.,  389 ;  Saco  River, 
Me.,  390;  Kennebnnk  River,  Me.,  392;  Tork  Harbor,  Me.,  393;  Portsmouth  Har- 
bor, N.  H.,  394  ;  Cocheco  River,  N.  H.,  396 ;  harbor  of  refuge  at  Little  Harbor,  N.  H., 
397. 

Examinations  and  surveys. — Bayodnce  [Bagaduce]  River,  Me.,  between  the  towns 
of  Penobscot  and  Brooksville,  398;  Camden  Harbor,  Me.,  403;  Rockport  Harbor, 
Me.,  407 ;  Kennebec  River,  Me.,  at  Bath,  and  from  Augusta  to  lower  end  of  Perkin's 
Island,  412 ;  Penobscot  River,  Me.,  from  Bangor  to  Bucksport  Narrows,  425. 

APPENDIX  B. 

REPORT  OF  LIEUT.  COL.  GEORGE  L.  GILLESPIE,  CORPS  OF  ENGINEERS. 

Improvements.— Newburyport  Harbor,  Mass.,  433 ;  Merrimac  River,  Mass.,  436 ;  Ips- 
wich River,  Mass.,  438 ;  harbor  of  refuge,  Sandy  Bay,  Cape  Ann,  Mass.,  439 ;  Glou- 
cester Harbor,  Mass.,  442;  Lynn  Harbor,  Mass.,  445;  Boston  Harbor,  Mass.,  447; 
Maiden  River,  Mass.,  455 ;  Hingham  Harbor,  Mass.,  456 ;  Scituate  Harbor,  Maas., 
458;  Plymouth  Harbor,  Mass.,  459 ;  Provincetown  Harbor,  Mass.,  462. 

Examinations  and  surveys.— Manchester  Harbor,  Mass.,  463;  Winthrop  Harbor, 
Mass.,  468 ;  Puxbnry  Harbor,  Mass.,  472{  Wellfleet  Harbor,  Mass.,  476. 

APPENDIX  C. 

REPORT  OF  MAJ.  WILLIAM  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge  at  Hyannis,  Mass.,  484;  harbor  of  refdge  at 
Nantucket,  Mass.,  486;  Wood's  Iloll  Harbor,  Mass.,  488;  Wareham  Harbor,  Mass., 
489 ;  West  port  Harbor,  Mass.,  491 ;  Taunton  River,  Mass.,  492 ;  Warren  River,  R.  I., 
494 ;  Pawtucket  River,  R.  I.,  496 ;  Providence  River  and  Narragansett  Bay,  R,  I., 
498;  removal  of  Green  Jacket  Shoal,  Providence  River,  R.  I.,  500;  Newport  Har- 
bor, R.  I.,  502 ;  harbor  of  refuge  at  Block  Island,  £.  I.,  504 ;  Little  Narragansett 
Bay,  R.  I.  and  Conn.,  508 ;  Pawcatuck  River,  R.  L  and  Conn.,  b09 ;  harbor  of 
refuge  at  Stonington,  Conn.,  5U. 

Examinations  and  surveys.— New  Bedford  Harbor,  Mass.,  513;  Taunton  River, 
Mass.,  515. 
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APPENDIX  D. 
REPORT  OF  LJEUT.  COL.  D.  C.  HOUSTON,  CORPS  OF  ENGINEERS. 

biPMTKMKNTS. — Thames  River,  Conn.,  521 ;  New  London  Harbor,  Conn.,  525 :  Con- 
nMticai  River,  Masa.  and  Conn.,  527;  Clinton  Harbor,  t/Onn.,  538:  New  Haven 
Harbor,  Conn.,  540  ;  breakwater  at  New  Haven,  Conn.,  544 ;  Milford  Harbor.  Conn., 
548;  Hooflatonio  River,  Conn.,  551;  Bridgeport  Harbor,  Conn.,  555;  Black  Rock 
Harbor,  Conn.,  Gad;  Soathport  Harbor,  Conn«,  561 ;  Norwalk  Harbor,  Conn.,  562; 
Stamford  Harbor,  Conn.,  564 ;  Port  Cheater  Harbor,  N.  Y.,  567 ;  Mamaroneck  Har- 
bor, N.Y.,  569;  Echo  Harbor,  New  Roohelle,  N.  Y.,  570;  New  Rochelle  Harbor, 
N.  Y.,  572;  East  Chester  Creek.  N-  Y.,  574;  Greenport  Harbor,  N.  Y.,  577;  Port 
Jefferson  Harbor,  N.  Y.,  578;  Flnehing  Bay,  N.  Y.,  581;  removing  sunken  vessels 
or  craft  obstmeting  or  endangering  navigation,  581. 

APPENDIX  E. 
REPORT  OF  LIEUT.   COL.  WALTER  McFARLAND.   CORPS  OF  ENGINEER. 

iMFKOTKifx^rrs.— Hndaon  River,  N.  Y.,  588 ;  Harbor  of  Saugerties,  N.  Y.,  594 ;  Har- 
bor at  Rondont,N.  Y.^596;  Harlem  River,  N.  Y.,  598  ;  removing  obRtructions  in 
the  East  River  and  at  Hell  Gate,  N.  Y.,  603  ;  Newtown  Creek,  N.  Y.,  606  ;  Batter- 
miik  Channel,  N.  Y.,  610;  Gowanns  Bay,  N.  Y.,  613;  New  York  Harbor,  617; 
Sbeepshead  Bay,  N.  Y.,  624 ;  Harbor  at  Canarsie  Bay,  N.  Y.,  627 ;  Sampawanus  In- 
let, K.  Y.,  629;. channel  between Staten  Island  and  New  Jersey,  631 ;  Raritan  Bay, 
N.  J.,  633;  removing  sunken  vessels  or  craft  obstructing  or  endangering  naviga- 
tioi,637. 

EXAJOXATIOKS  AND  BUBYBT. — Spring  Creek,  N.  Y.,  638;  Hudson  River,  N.Y.,  be- 
tveen  New  Baltimore  and  Coxsackie,  640. 

APPENDIX  F. 

REPORT  OP  CAPT.  GEORGE  McC.  DERBY,  CORPS  OF  ENGINEERS. 

Impkotx3»xts.— Passaic  River,  N.  J.,  645;  Elizabeth  River,  N.  J.,  648:  Railway 
River,  N.  J.,  649;  Woodbridge  Creek,  N.  J.,  650 ;  Raritan  Efiver,  N.  J.,  t>52;  South 
River,  N.  J.,  657;  Cheesequakes  Creek,  N.  J.,  661 ;  Key  port  Harbor,  N.  J.,  662; 
Mattawan  Creek,  N.  J.,  663;  Shrewsbury  River,  N.  J.,  665;  Manasquan  River,  N. 
J.,  667. 

APPENDIX  G. 
REPORT  OF  LIEUT.  COL.  HENRY  M.  ROBERT,  CORPS  OF  ENGINEERS- 

iMnOTKMKNT.— Delaware  River,  Pa.  and  N.  J.,  669;  Frankford  Creek,  Pa.,  696; 
Sehnylkili  River,  Pa.,  699;  ice-harbor  at  Marcus  HooW^  Pa.,  701  j  ice -harbor 
at  the  head  of  Delaware  Bay,  Del.,  704;  construction  of  iron  pier  in  Delaware 
Bay,  near  Lewes,  DeL,  705;  harbor  at  Delaware  Breakwater,  Del.,  707 ;  Rancocas 
RiveTy  K.  J.,  708;  Woodbury  Creek,  N,  J.,  710:  Mantua  Creek,  N.  J.,  711 ;  Raccoon 
River,  N.  J.,  712;  Salem  River,  N.  J.,  712;  Cohansey  Creek,  N.  J.,  714 ;  removal  of 
wreck  from  Delaware  Bay  and  River,  716 ;  removing  sunken  vesdels  or  craft  ob- 
ttnutin^ or  endangering  navigation,  716 ;  survey  of  harbor  at  Atlantic  City,  N.  J., 
7t7 ;  United  States  Commission  advisory  to  the  Board  of  Harbor  Commissioners  of 
Pldiadelphia,  Pa,  718. 

ExAJmrATioifS  and  subvkt.— Thoroughfare  from  Cape  May  to  the  Great  Bay  north 
flf  AUantio  City,  N.  J.,724. 

APPENDIX  H. 

REPORT  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES  AGENT. 

IifPBOTXnSTS. — Maurice  River, N.  J.,  TS8;  Wilmington  Harbor,  Del., 739:  ice-har- 
bor at  New  Castle, Del., 740:  Duck  Creek. Del., 741;  Saint  Jones  River,  Del., 742; 
Mi^HllioD  Creek«  DeL, 743 ;  Broadkiln  River,  Del.,  744  ;  Indian  River.  Del.,  744 ;  in- 
hmd  water-way  from  Chincoteague  Bay,  ya.,to  Delaware  Bay,  at  or  near  Lewes, 
I>eL,745;  Sosqaehanna  River  above  aud  below  Havre  de  Grace,  Md.,74() ;  Chester 
Kiver  at  Kent  Island  Narrows,  Md.,  747 ;  Corsica  Creek,  Md.,  747  ;  Cboptank  River, 
Md., 748 ;  Nantiooke  River,  Del.,  749 ;  Broad  Creek,  Del.,  from  its  month  to  Laurel, 
<S0;  Wicomico  River,  Md.,  751 ;  Upper  Thoroughfare  between  Deil's  Island  and  the 
■iiiilaod,  751 ;  Pocomoke  River,  Md.,  752;  removing  sunken  vessels  or  craft  ob- 
itnieUng  or  endangering  navigation,  753. 
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PART    II. 

APPENDIX  I. 

BEPOBT  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORPS  OF  ENGINEERS. 

IMPROVEMBITTS.— Patapsco  RivoT  and  channel  to  Baltimore.  Md.,  756;  Annapol^ 
Harbor,  Md.,  761 ;  Jamet  Rlyer.  Va.,  761 ;  harbor  of  Norfolk,  and  its  approachei 
Va.,  766 ;  approach  to  Norfolk  Harbor  and  the  United  States  (Norfolk)  navy-yard, 
between  Lambert's  Point  and  Fort  Norfolk,  Va.,  767 ;  Archer's  Hope  River,  Ya^ 
768;  Appomattox  River,  Va.,  768;  Jforth  Landing  River,  Va.  and  N.  C.  770 ;  Oor- 
ritnck  bound,  Coanjok  Bay,  and  North  River  Bar,  N.  C,  770 ;  Blackwater  River^ 
Va.,  772;  Nottaway  River,  Va.,  773;  Meherrin  River,  N.  C,  773 ;  Eden  ton  Bay^  Om 
C,  773;  removing  sunken  vessels  or  craft  obstr acting  or  endangering  navigatun^ 
774. 

APPENDIX  J. 

REPORT  OF  LIEUT.  COL.  PETER  C.  HAINS,  CORPS  OF  ENGINEERS. 

Improvements. — Potomac  River  at  Washington,  D.  C.,777;  reconstruction  of  tha 
Aqueduct  Bridge,  Georgetown,  D.  C,  789;  bridge  across  the  Eastern  Branch  of' 
the  Potomac  River,  D.  C,  795 ;  Shenandoah  River,  W.  Va.,  804 ;  wharf  at  Fort 
Monroe,  Va.,  804. 

SuBVET.— James  Creek  Canal,  emptying  into  Anacostia  River,  D.  C,  807. 

APPENDIX  K. 

REPORT  OF  MR.  S.  T.  ABERT,  UNITED  STATES  AGENT. 

Improvements. — Channel  at  Mount  Vernon,  Va.,  813;  Neabsco  Creek,  Va.,  814; 
Breton  Bay,  Leonardtown,  Md.,  815;  Nomini  Creek,  Va.,  816;  harbor  at  entrance 
of  St.  Jerome's  Creek,  Md^  818 ;  Rappahaunock  River,  Va.,  819;  Totusky  River, 
Va.,  824 ;  Urbana  Creek,  Va.,  825 ;  Mattaponi  River,  Va.,  826  ;  Pamunky  River, 
Va.,  828;  York  River,  Va.,  830;  Chicahominy  River,  Va.,  832;  Staunton  River, 
Va.,  834 ;  Dan  River,  between  Madison,  N.  C,  and  Danville,  Va.,  838 ;  Roanoke 
River,  >l.C.,  840;  French  Broad  River,  N.  C,  843;  removing  sunken  vessels  or 
craft  obHtmcting  or  endangering  navigation,  845. 

Examination  and  survey.— Patuxent  River,  Md.,  from  Benedict  to  Hill's  Land- 
ing, 846. 

APPENDIX  L. 

REPORT  OF  CAPT.  WILLIAM  H.  BIXBY,  CORPS  OF  ENGINEERS. 

Improvements.— Pamlico  and  Tar  rivers,  N.  C,  854 ;  Contentnia  Creek,  N.  C,  656; 
Trent  River,  N.  C,  862;  Neuse  River  N.  C,  866 ;  Inland  water-way  between  New 
Berne  and  Beaufort,  N.  C.,  871 ;  Harbor  at  Beaufort,  N.  C,  875 ;  Inland  wa tor-way 
between  Beaufort  Harbor  and  New  River,  N.  C,  through  Bogue  Sound,  882;  New 
River  N.  C,  885;  Black  River,  N.  C,  889;  Cape  Feai  River,  N.  C,  893;  Waccemaw 
River,  S.  C,  912;  Yadkin  River,  N.  C,  917;  Great  Pee  Dee  River,  8.  C.,920;  Harbor 
at  Georgetown,  S.  C,  925;  Winyaw  Bay,  S.  C,  929;  Santee  River,  S.  C,  933; 
Wateree  River,  S.  C,  939;  Congaree  River,  8.  C,  943. 

Examinations  and  Surveys.— Yadkin  River,  N.  C,  from  the  South  Carolina  line  to 
the  Narrows,  N.  C,  948;  Catawba  River,  N.  C,  958. 

APPENDIX  M. 
REPORT  OF  FIRST.  LIEUT.  FREDERIC  V.  ABBOT,  CORPS  OF  ENGINEERS. 

Improvements.— Charleston  Harbor,  8.  C,  970 ;  Wappoo  Cut,  8.  C,  980 ;  Ashley 
River,  8.C.,983;  Edisto  River,  S.  C,  985;  Salkiehatcfaie  River,  S.C.,  987;  remov- 
ing sunken  vessels  or  craft  obstructing  or  endangering  navigation,  990. 

Examinations  and  surveys.— North  fork  of  the  Edisto  River,  8.  C,  in  the  counties 
of  Orangebur^h  and  Lexington,  991 ;  Mosquito  Creek,  between  the  South  Edisto 
and  Ashepoo  rivers,  with  a  view  to  connect  the  South  Edisto  with  the  Ashepoo  at 
or  near  Fenwick's  Island,  S.  C,  997. 
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APPENDIX  N. 

REFOBT  OF  FIRST  UEUT.  O.  11.  CASTEB,  CORPS  OF  ENGINEEBS. 

kmovxMERTB. — SftTannah  Harbor  and  River,  Ga.,  1005 ;  Savannali  River,  between 
fiaTunab  and  Aug^atAy  Oa.,  1026;  Sayannah  River,  above  Augusta,  Oa.,  1030; 
Bomley  Manh,  Ga.,  1033;  Altamaha  River,  Ga.,  1035;  Dobov  Bar,  Ga.,  1041 ;  Bruns- 
wick Harbor,  Ga.,  1044 ;  Cumberland  Sound,  Ga.  and  Fla.,  1050. 
|)KAiiiKA7i02re  Asn  8UBVSY8. — Savannah  River  from  Croes  Tides  above  Savannah  to 
;  the  bar,  with  a  view  to  obtaining  "ZQ  feet  of  water  in  the  channel,  1056 :  Jekyl 
Creek,  Ga.,  1073.  • 

APPENDIX  O. 

REPORT  OF  CAPT.  WILLIAM  M.  BLACK,  CORPS  OF  ENGINEERa 

bmovEMcrrs.— St.  John's  River,  Fla.,  1079;  Volusia  Bar,  Fla.,  1088;  Upper  St. 
John's  River,  Fla.,  1090;  Northwest  entiance  Key  West  Harbor,  Fia.,  109*2;  Ca- 
looeahatchie  River,  Fla.,  1093;  Pease  River,  Fla.,  1102;  Manatee  River,  Fla.,  1107; 
Tampa  Bay,  Fla.,  1112;  Withlacoochee  River,  Fla.,  1114;  harbor  at  Cedar  Keys, 
Fla.,  1116;  Suwanee  River,  Fla.,  1118 ;  removing  sunken  vessels  or  craft  obstruct- 
ing or  endangering  navigation,  1122. 

KxAifnATioxs  AKI>  8URTBTS. — Saint  Augustine,  Fla.,  for  a  deep-sea  channel  on  the 
Mter  bar,  1123;  Pnnta  Rassa  Harbor,  Fla.,  1154. 

APPENDIX  P. 

REPORT  OF  CAPT.  R.  L.  HOXIE,  CORPS  OF  ENGINEERS. 

iMPBovEsncxTS.— Apalachicola  River,  Fla.,  1159 :  Apalaohicola  Bay,  Fla.,  1160:  La 
Gnnge  Bayou,  Fla.,  1162;  Pensacola  Uarbor,  Fla.,  1163;  Choctawhatchee  River, 
FU.  and  Ala.,  1166;  Escambia  and  Conecuh  rivers,  Fla.  and  Ala.,  1169;  Oconee 

I  Siver,  Ga.,  1170;  Ocmulgee  River,  Ga.,  1173;  Oostenaula  and  Coosawattee  rivers, 
Ga.,1175;  Flint  River,  Ga.,  1175;  Coosa  River,  Ga.  and  Ala.,  1178;  Chattahoochee 
Birer,  Ga.  and  Ala.,  1181 ;  TaUapooea  River,  Ala.,  1184 ;  Cahawba  River,  Ala., 
Uft;  Alabama  River,  Ala.,  1187;  removing  sunken  vessels  or  craft  obstructing  or 
cadan^ring  navigation,  1189 ;  resorvey  of  outer  and  inner  bars  at  Pensacola, 
Fla.,  1191. 

APPENDIX  Q. 
I  REPORT  OF  MAJ.  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

llmovKXESTS.— Mobile  Harbor,  Ala.,  1193;  Black  Warripr  River,  from  Tuscaloosa 
I  to  Daniel's  Creek,  Ala.,  1198;  Warrior  River,  Ala.,  1200;  Tombigbee  River,  from 
i   Fulton  to  Vienna,  1204;  Tombigbee  River,  below  Vienna,  1206;  Noxubee  River. 

1G«-,  1208 ;  Paacagoula  River,  Bliss.,  1210;  Harbor  at  Bilozi  Bay,  Miss.,  1214 ;  Pearl 
,    fiver,  Miss.,  between  Edinburgh  and  Carthage,  1216 ;  Pearl  River,  Miss.,  from 
;    iaekson  to  Carthage,  1218 ;  Pearl  River,  Miss.,  below  Jackson,  1221. 
I^UxiXATiON  AST>  ScRVKY. — ^Tombigbee  River,  to  ascertain  what  improvement  is 

BeecMaiy  to  make  said  river  continuously  navigable  from  Vienna,  Ala.,  to  Walker's 
i  Mfe,  Miss.,  1226;  survey  of  the  Warrior  River  below  Tuscaloosa;  the  Tombig- 
I    ^  Elver  from  its  mouth  up  to  Vienna,  and  from  Vienna  up  to  Walker  Bridge,  12^. 

I 

APPENDIX  E. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

^Bncnosr.^Improvement  at  the  South  Pass  of  the  Mississippi  River,  1229. 

APPENDIX  S. 

REPORT  OF  CAPT.  W.  L.  FISK,  CORPS  OF  ENGINEERS. 

^DiuvimDCTS. — ^Tchefnncte  RiverandBogne  Falia,  La.,  1243 ;  Tangipahoa  River,  La., 
1%}  Tickiaw  River,  La.,  1246;  Amite  River,  La.,  1247:  Bayou  La  Fourche,La., 
^^ ;  Bayou  Terrebonne,  La. ,  1250 ;  Bayou  Black,  Law ,  1251 ;  Bayou  Techo,  La. ,  1253 ; 
^"ttectiog  Bayon  Teche  with  Grand  Lake  at  Charenton,  La.,  1253 ;  Bayou  Courta- 
««»,La.,  1254 ;  Calcasieu  River  and  Pass,  La.,  1256 ;  Bayon  Pierre,  Miss.,  1258 ;  Sa- 
■>•  Hivcr,  La.  and  Tex.,  1259 ;  Neches  River,  Tex.,  1260 ;  Sabine  Pass,  Tex.,  1261. 
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APPENDIX  T. 

REPORT  OP  MAJ.  O.  H.  ERNST,  CORPS  OF  ENGINEERS. 

lMPROVEMBNTS.~EDtrance  to  GalyeBton  Harbor,  Tex.,  1265 ;  ship-chaoDel  in  Gal^ 
ton  Bay,  Tex.,  1279 ;  Trinity  River,  Tex.,  1285 ;  BuflFalo Bayou,  Tex.,  1286 ;  montl 
Brazos  River,  Tex.,  1291 ;  Pass  Cavallo  Inletto  Matagorda  Bay,  Tex.,  1301 ;  And 
Pass  and  Bay,  up  to  Rookport  and  Corpus  Christi,  Tex.,  1307  j  harbor  at  Bn 
Santiago,  Tex.,  1320. 

APPENDIX  U. 

REPORT  OP  CAPT.  JOSEPH  H.  WILLARD,  CORPS  OP  ENGINEERS. 

iMPBOVEftiBNTS.— Red  River,  La.  and  Ark.,  1331 ;  Cypress  Bayon,  Tex.  and  La.,  U 
Ouachita  and  Black  Rivers,  Ark.  and  La.,  1346;  Bayou  lyArbonne,  La.,  li 
Bayou  Bartholomew,  La.  and  Ark.,  1351 :  Bayon  Boeuf,  La.,  1353 ;  Tensas  Rivera 
Bayou  Macon,  La.,  1354;  Biff  Black  River,  Miss.,  1356;  Yazoo  River,  Mife.,  IS 
Tchula  Lake,  Miss.,  1361;  Yallabusha  River,  Miss.,  1362;  Tallahatchee  River,  Ifi 
1363;  Steele's  Bayou,  Miss.,  1364 ;  Big  Sunflower  River,  Miss.,  1365;  Big  Hate 
River,  Tenn.,  1367;  Forked  Deer  River, Tenn.,  1369;  water-gauges  on  the  Miai 
sippi  River  and  its  principal  tributaries,  1370. 

APPENDIX  V. 

REPORT  OP  CAPT.  H.  S.  TABER,  CORPS  OP  ENGINEERS. 

Improvements.— Red  River  above  Fulton,  Ark.,  1375;  Little  Red  River,  Ark.,  IW 
removing  obstructions  in  Arkansas  River,  Ark.,  1378 ;  Arkansas  River,  Ark.,  1381 
Petit  Jean  River,  Ark.,  1400 ;  Fourche  River,  Ark.,  1402 ;  White  River«  Ark..  14w 
Black  River,  Ark.  and  Mo.,  1413;  St.  Francis  River,  Ark.,  1414. 

PART  III. 

APPENDIX  W. 
REPORT  OF  MAJ.  A.  M.  MILLER.  CORPS  OP  ENGINEERS. 

Improvements. — Removing  snags  and  wrecks  ftom  the  Mississippi  and  Missouri  riyen 
1419 ;  Mississippi  River  between  the  Ohio  and  Uiinois  rivers,  1422 ;  Gasconade  Ei^ 
Mo.,  1448;  Osage  River,  Mo.  and  Kan.,  1450. 

Examinations  and  survey. — Mississippi  River,  at  Rush  Island  Bend  and  Ivy  LftM 
ing,  III.,  1452;  Kaskaskia  River,  from  r^ew  Athens  to  its  mouth,  1453. 

APPENDIX  X. 

REPORT  OP  CAPT.  E.  H.  RUFFNER,  CORPS  OF  ENGINEERS. 

Improvement.— Mississippi  River  between  the  Des  Moines  Rapids  and  the  montlio 
the  Illinois  River,  1461. 

APPENDIX  Y. 

REPORT  OF  MAJ.  ALEXANDER  MACKENZIE,  CORPS  OF  ENGINEERS. 

Improvements. — Upper  Mississippi  River,  operations  of  suag-boats  and  dredge-boati 
1471 ;  Misisssippi  River  from  Des  Moines  Rapids  to  mouth  of  the  Illinois  "Rij^ 
1479;  Mississippi  River  from  Saint  Paul  to  Des  Moines  Rapids,  1480;  Des  Moin« 
Rapids,  Mississippi  River,  1518 :  operating  and  care  of  Des  Moines  Rapids  CaDal 
1521 ;  Dry -dock  at  Des  Moines  Rapids  Canal,  1527  ;  ice-harbor  at  Dubuque,  Iowa* 
1529;  harbors  of  refuge  on  Lake  Pepin,  at  Lake  City,  Minn.,  1529;  harbors  « 
refuge  on  Lake  Pepin,  at  Stockholm,  Wis.,  1532. 
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APPENDIX  Z. 

I       BEPORT  OF  MAJ.  CHAfiLES  J.  ALLEN,  COBPS  OF  ENGINEEBS. 

■■OTmmnra,— Proeorvatlonof  the  Falls  of  St  Anthony,  Minn.,  1536;  Constrnction 

Mlook  Mid  dftin  on  the  Miasissippi  Eiyer  at  Meeker's  Mand,  Minn.,  1536;  Missis- 

^appiRiyer  above  the  Falls  of  St.  Anthony,  Minn.,  1537;  reservoirs  at  headwaters 

of  thelfiflsusippi  River,  1^9;  Chippewa  River,  inolndins  Yellow  Banks,  Wis.,  1542; 

6t.  CroixRxver,  Wis.  and  Minn.,  1.^7;  Minnesota  River,  Minn.,  1551 ;  Red  River  of  the 

Kortfa,  Minn,  and  Dak.,  1552:  constrnction  of  lock  and  dam  at  Goose  Rapids,  Red 

Kiver  of  the  North,  Minn,  ana  Dak.,  1555:  snrvey  for  reservoirs  at  the  sonrces  of 

tbeMisHissippi,  St.  Croix,  Chippewa,  and  Wisconsin  rivers,  1555 ;  Missouri  River  from 

L  fiioiix  City,  Iowa,  to  Fort  Benton,  Mont.,  1556 ;  Yellowstone  River,  Mont,  and  Dak., 

1559.        "        -» 

UMTfATiONS  AND  8I7BVET8.— Mississippi  River  hetween  Saint  Panl  and  St.  An- 
liiony's  Fails,  Minn.,  1560 ;  Minnesota  River,  with  a  view  to  its  improvement  hy 
iMks  and  dams,  1571 ;  Red  River  of  the  North,  Minn.,  from  Moorhead  to  Fergus 
riU«.15di. 

APPENDIX  A  A, 
REPORT  OF  UEUT.  COL.  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

ivBOTXMXirrB. — ^Tennessee  River.  1591;  French  Broad  River,  Tenn.,  1602;  Little 
'  TflnBeasee  River,  Tenn.,  1604;  Hiawassee  River,  Tenn.,  1605;  Clinch  River,  Tenn., 

MM;  Dnck  River,  Tenn.,  1610;  Cumberland  River,  Tenn.  and  Ky.,  1611;  South 
lIM  of  Cnmberland  River,  Kv.,  1633 ;  Caney  Fork  River,  Tenn.,  1634. 
■AXCTATioar  AND  8UBVXT. — Obeirs  [Obey's]  River  from  the  point  where  improve- 
laeots  have  heretofore  been  made  to  the  mouth  of  the  West  Fork,  Tenn.,  1636; 

Bev  Creek,  Misa.  and  AJa.  CBig  Bear  Creek,  Miss,  and  Ala.],  1639. 

APPENDIX  B  B. 

3BT  OF  LIEUT.  COL.  WILLIAM  E.  MERRILL,  CORPS  OF  ENGINEERS. 

ovBoam. — Ohio  River,  1644 ;  operating  and  care  of  Davis  Island  Dam,  Ohic 
fivei;  1670 ;  Monongahela  River,  W.  Va.  and  Pa..  1676 ;  operating  and  care  of 
iMk  and  dam  No.  9,  Monongahela  River,  IQffS;  Alle|rheny  River,  Pa.,  1680:  look 
1  dam  at  Hen's  Island,  Allegheny  River,  1682 :  ice-harbor  at  mouth  of  Mus- 
Eun  River,  Ohio,  1683 ;  operating  and  care  of  tne  locks  and  dams  on  the  Mus- 
^iiiS«B  River,  Ohio,  1684. 

ahohb  AMD  8UBVXT8. — Ohio  River,  near  the  city  of  EvansviUe,  Ind.,  to  de- 
le  whatk  ^  anything,  will  be  necessary  to  prevent  a  change  of  the  cnannel 
tf  the  river  in  front  of  tiiat  city,  1715;  Big  Hockhocking  River,  Ohio,  from  its 
'     'itoCoolviIl6^in9. 

APPENDIX  0  0. 

REPORT  OF  MAJ.  AMOS  STICKNET,  CORPS  OF  ENGINEER& 

[^■^Txxxsns. — Fane  of  the  Ohio  and  enlargement  of  Louisville  and  Portland 

operat- 
i£  and 


APPENDIX  D  D. 

SEPOST  OF  COL.  WILLIAM  P.  CRAIGHILL,  CORP  OF  ENGINEERS. 

knovnociTB. — Great  Kanawha  River,  W.  Ya.,  1749 :  operating  and  care  of  locks 
and  dams  on  the  Great  Kanawha  River,  W.Va.,  1756;  harbor  of  refuge  at  mouth 
tf  Great  Kanawha  River,  W.  Va.,  1759 ;  Elk  River,  W.  Va.,  1760 ;  New  River,  Va, 
■rtW.Va.,  1760. 

CXAimuTiosrs.— Oaoley  River  and  Meadow  River,  W.  Va.,  1761. 
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APPBNDEX  B  E. 
REPOBT  OF  CAPT.  D.  W.  LOCKWOOD,  CORPS  OP  ENaiNEEES. 

Improvements. — Kentucky  River,  Ky.,  1770 ;  operatinfi;  and  keeping  in  repair  lodi 
and  dams  on  the  Kentucky  River«  Ky.,  1775;  Bif?  Sandy  River,  W.  Va.  and  Eyi^ 
1786 ;  Guyandotte  River,  W.  Va.,  1791 ;  Little  Kandwha  River,  W.  Va.,  1798i 
BuckhannOQ  Rivfer,  W.  Va.,  1794. 

Examinations  and  surveys.— Louisa  [Levisa]  Fork  of  Sandy  River,  Va.,  1795] 
Salt  River,  Ky.,  1798. 

APPENDIX  F  R 

REPORT  OF  CAPT.  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  at  Dnluth,  Minn.,  1803;  harbor  at  Superior  Bay  and  Bt 
Louis  Bay,  Wis.,  1609;  harbor  at  Agate  Bay,  Minn.,  1812;  harbor  at  Grand  Maraa% 
Minn.,  1814. 

APPENDIX  G  G. 

REPORT  OF  MAJ.  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

Improvements.— Ashland  Harbor,  Wis.,  1817;  Ontanagon  Harbor,  Mich..  1819} 
Eagle  Harbor,  Mich.,  1821 ;  establishment  and  maintenance  of  harbor-lines  inPoii- 
age  Lake,  Mich.,  1822;  Marquette  Harbor,  Mich.,  1831;  harbor  of  refiige,  Grand 
Marais,  Mich.,  1832 ;  Manistiq ue  Harbor,  Mich.,  1835 ;  Cedar  River  Harbor,  Mich., 
1835;  Menomonee  Harbor,  Mich,  and  Wis.,  1837;  Oconto  Harbor,  Wis.,  1839;  Pen* 
saukee  Harbor,  Wis.,  1841 ;  Gceen  Bay  Harbor,  Wis.^842;  harbor  of  refuge  at  en- 
trance of  Sturgeon  Bay  Canal,  Wis.,  1844 ;  Ahnapee  Harbor,  Wis.,  1846 ;  KewannA 
Harbor,  Wis.,  1848;  Two  Rivers  Harbor.  Wis.,  1850;  Manitowoc  Harbor,  WIa, 
1851;  Sh^oygan  Harbor,  Wis.,  1853;  Port  Washington  Harbor,  Wis.,  1856. 

APPENDIX  HH. 

REPORT  OF  CAPT.  W.  L.  MARSHALL,  CORPS  OF  ENGINEERS. 

Improvements.— Harbor  of  refuge,  Milwaukee  Bay,  Wis.,  1859 ;  Milwaukee  Har- 
bor, Wis.,  1862;  Racine  Harbor,  Wis.,  1865 ;  Kenosha  Harbor,  Wis.,  1866;  Wauke- 
gan  Harbor,  111.,  1867;  Fox  and  Wisconsin  rivers,  Wis.,  1869;  operating  and  care  of 
locks  and  dams  on  the  Fox  and  Wisconsin  rivers.  Wis.,  1878 ;  Cnlcago  Harbor,  Bl., 
18«6;  Calumet  Harbor,  111.,  1888;  Illinois  River,  111.,  1889;  Calumet  River,  111.  and 
lud.,  1896;  surveys  for  Hennepin  Canal,  1898. 

APPENDIX  I L 

REPORT  OF  MAJ.  S.  M.  MANSFIELD,  CORPS  OF  ENGINEERS. 

Improvements. — Charlevoix  Harbor  and  entrance  to  Pine  Lake,  Mich.,  1899 ;  Frank- 
ford  Harbor,  Mich.,  1901 ;  harbor  of  refuge  at  Portage  Lake,  Mich.,  1903:  Man- 
istee Harbor,  Mich^  1904;  Ludington  Harbor,  Mich.,  1905;  Pentwater  Harbor, 
Mich.,  1907 ;  White  iciver  Harbor,  Mich.,1908 ;  Muskegon  Harbor,  Mich.,1910;  Grand 
Haven  Harbor,  Mich.,  1911 ;  Black  Lake  Harbor,  Mich.,  1913;  Saugatuck  Harbor, 
Mich.,  1914;  South  Haven  Harbor,  Mich.,  1916;  Saint  Joseph  Harbor,  Mich.,  1917 
Michigan  City  Harbor,  Ind.,  1919. 

APPENDIX  J  J. 

REPORT  OP  LIEUT.  COL.   O.  M.   POE,  CORPS  OP  ENGINEERS. 

Impronements.— St.  Mary's  Falls  Canal  and  River,  Mich.,  1924;  operating  and  care 
of  St.  Mary's  Falls  Canal,  Mich.,  19«7  ;  Dry-dock  at  St.  Mary's  Falls  Canal,  Mich., 
1953;  Hay  Lalce  Channel,  St.  Mary's  River,  Mich.,  1954;  harbor  at  Sheboygan, 
Mich.,  1958;  harbor  at  Thunder  Bay,  Mich.,  1961 ;  harbor  at  Au  Sable,  Mich.,  1962; 
Saginaw  River,  Mich.,  1963 ;  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
19(>8;  steam-launch  or  tug  for  harbor  of  refuge  at  Sand  Beach,  Lake  Huron,  Mich., 
1972;  ice-harbor  of  refuge  at  Belle  River,  Mich.,  1972;  Clinton  River,  Mich.,  1973; 
St.  Clair  Flats  Canal,  Mich.,  1975 ;  operating  and  care  of  St.  Clair  Flats  Canal, 
Mich.,  1976;  Grosse  Point  Channel,  Mich.,  1978;  Detroit  River,  Mich.,  1978. 
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APPENDIX  K  K. 
SEPOBT  OF  MAJ.  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

btFBoyxMXTTS.— Monroe  Harbor,  Mith.,  1961 ;  Toledo  Harbor,  Ohio,  1983 ;  Port  Clin- 
f  too  Harbor,  Ohio,  1966 ;  Sandoakj  City  Harbor,  Ohio,  1988 :  Sandusky  River,  Ohio, 
1996;  Hmon  Harbor,  Ohio,  1997;  Vermillion   Harbor,  Ohio,  1998:  Black  River 
'  Harbor,  Ohio,  1999 ;  Rooky  River,  Ohio,  2001 ;  Cleveland  Harbor,  Ohio,  2001 ;  Fair- 
port  Harbor,  Ohio,  2011 ;  Ashtabala  Harbor,  Ohio,  2013 ;  Conneant  Harbor,  Ohio, 
2015. 

APPEliTDlX  L  L, 
REPORT  OF  CAPT.  FREDERICK  A.  MAHAN,  CORPS  OP  ENGINEERS. 

biPiOTBXExra.— Erie  Harbor,  Pa.,  2017 ;  Dankirk  Harbor,  N.  Y.,  2024 ;  Buffalo 
Harbor,  N.  Y.,  2028;  Niagara  River,  N.  Y.,  2056:  Wilson Harbor,N.  Y., 2057;  Olcott 
Harbor,  N.  Y.,  2059 ;  Oak  Orchard  Harbor,  N.  Y.,  2062. 

ErufiXATiox  ASD  Survey. — ^Tonawanda  Harbor  and  Niagara  River,  N.  Y.,  between 
BUek  Bock  and  Tonawanda,  with  a  view  to  a  16-foot  channel,  2064. 

APPENDIX  M  M. 

REPORT  OF  CAPT.  CARL  F.  PALFREY,  CORPS  OP  ENGINEERS. 

iMPiOTEiCEXTS.— Charlotte  Harbor,  N.  Y.,  2069;  Pultneyville,  N.  Y.,  2073;  Great 
Sodas  Harbor,  N.  Y.,  2075;  Little  Sodas  Harbor,  N.  Y.,  2079;  Oawego  Harbor,  N. 
V.,2U*J;  Sackett'a  Harbor,  N.  Y.,  2086. 

APPENDIX  N  N. 

REPORT  OF  MAJ.  MILTON  B.  ADAMS,  CORPS  OF  ENGINEERS. 

IxraovEMEirra.— Ogdensborgh  Harbor,  N.  Y.,  2069 ;  Grass  River  (at  Massena),  N.  Y., 
^^:  breakwater  at  Roose's  Point,  Lake  Champlain,N.  Y.,2093;  Swanton  Har- 
^r,  Vl,  2091 ;  breakwater  at  Gordon's  Landing,  Lake  Champlain,  Vt. ,  2095 ;  Platts- 
Inirgh  Harbor.N.  Y.,2097;  Darlington  Harbor,  Vt.,  2098;  Otter  Creek,  Vt., 2100; 
TicooderOga  River,  N.  Y.,  2101 ;  Narrows  at  Lake  Champlain,  N.  Y.  and  Vt.,  2102. 

APPENDIX  O  O. 

I  REPORT  OF  COL.  G.  H.  MENDELL,  CORPS  OF  ENGINEERS. 

I  IwiovEMKNTS.— Oakland  Harbor,  Cal.,  2105 ;  Redwood  Harbor,  Cal.,  2108 ;  snrvey  of 
^  Francisco  Harbor,  San  Pablo  and  Saison  bays.  Straits  of  Carqalnez,  and 
■mtfas  of  Sacramento  and  San  Joaquin  rivers,  CaL,  2108. 

! 

I  APPENDIX  P  P. 

I        REPORT  OF  MAJ,  W.  K  H.  BENYAURD,  CORPS  OF  ENGINEERS. 

I  ^pBOTEsacrra.— Wilmington  Harbor,  Cal.,  2111 ;  San  Diego  Harbor,  CaL,  2114. 
KUiosATiox  AKD  SUBYBTB.— Entrance  and  outer  bar  at  San  Diego,  Cal.,  2114 ; 
Newport  Harbor,  Cal.,  2118;  San  Pedro  Bay,  Cal.,  2122. 

APPENDIX  Q  Q. 
REPORT  OP  MAJ.  WILLIAM  H.  HETTER,  CORPS  OF  ENGINEERS. 

^ttiOTunsm. — San  Joaqnin  River,  Stockton  and  Mormon  slonghs,  Cal.,  2129; 
Melmnoe  River,  Cal.,  2131 ;  Sacramento  and  Feather  rivers,  Cal.,  2132 ;  Peta- 
l«u  Creek,  CaL,  2133;  Humboldt  Harbor  and  Bay,  Cal.,  2135. 
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APPENDIX  E  E. 

REPORT  OF  CAPT.  WILLARD  YOUNG,  CORPS  QF  ENGmEERS. 

lMPROVEMENT8.~MoQfch  of  Coqnille  River,  Oregon,  2137;  entrance  to  Coos  Bay,  On^ 

gOD,  2141 ;  Umpqua  River,  Oregon,  2144;  entrance  to  Taquina  Bay,  Oregon,  2146^ 
Examination  and  Survey.— Tiliamooic  Bay  and  Bar,  Oregon,  2150. 

APPENDIX  S  S. 

REPORT  OF  MAJ.  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS.   i 

Improvements. —Month  of  the  Cokimbia  River.  Oregon  and  Wash.,  2155;  constroe- ; 
tlon  of  caual  at  the  Cascades,  Columbia  River,  Oregon,  2161 ;  Chehalis  River,  Wash., 
2L74 ;  Skagit,  Steilaqaamish,  Nootsack,  Soohomish,  and  Snoqaalmie  rivers.  Wash.,  ■ 
217G;  gauging  waters  of  the  Columbia  River,  Oregon,  2177. 

Examinations.— Wood  River,  Oregon,  2177;  Link  River,  Oregon,  2179. 

APPENDIX  T  T. 

REPORT  OF  MAJ.  WILLIAM  A.  JONES,  CORPS  OF  ENGINEERS. 

Improvements.- Columbia  and  Lower  Willamette  Rivers,  below  Portland,  Oregon, 
2185;  Upper  Willamette  River,  Oregon,  2187;  Upper  Columbia  and  Snake  Rivers, 
Oregon  and  Wash.,  2188 ;  Lower  Clearwater  River,  Idaho,  2189 ;  Cowlitz  River, 
Wash.,  2190. 

PAET   IV. 

APPENDIX  U  U. 
REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSION. 

Q.  A.  Giixmore,  Colonel  of  Engineers,  Bvt.  MaJ.  Gen.  U.  S.  A.  (president  until  his 
death,  April  7,  1888), 

C.  B.  CoMSTOCK,  Lieut.  Col.  of  Engineers,  Bvt.  Brig.  Gen.  U.  S.  A.  (president  from 
April  10, 1888), 

Charles  R.  Sutbr,  Lieut.  Col.  of  Engineers,  U.  S.  A., 

O.  H.  Ernst,  Major  of  Engineers,  U.  S.  A.  rfrom  May  15, 1888), 

Mr.  Henry  Mitchell,  U.  8.  Coast  and  Geoaetic  Survey, 

Mr.  B.  M.  Harrod,  Civil  Engineer, 

Mr.  S.  W.  Ferguson,  Civil  Engineer, 

Mr.  Robert  S.  Taylor, 

Cammissumers. 

Report  of  operations  from  July  1  to  Novbmbbb  1,  1887— 

Surveys,  construotion,  2191 ;  first  district,  second  district.  2192;  third  district,  2193; 
fourth  district,  money  statement,  2194 ;  operations  in  tne  first  district,  2195;  oper- 
ations in  the  second  district,  2203. 

Annual  report  for  the  fiscal  year— 

Survey  and  examinations,  2214 ;  Construotion — General  service,  first  district,  2214 ; 
second  district,  third  district,  ^15 ;  fourth  district,  2217 ;  remarks,  2218 ;  list  of  ap- 
pendices, list  of  plates,  2219;  effect  of  overflow  on  velocity  and  flood  height,  2220; 
elevations  and  descriptions  of  secondary  triangnlation  stations,  Cairo  to  Donald- 
sonville,  2232 ;  geographical  positions  of  tertiary  points,  Keokuk  to  Cairo,  25244  ; 
High-water  marks  of  1888, 225iD ;  low-water  gauge-readings,  1887-88, 2251 ;  table  of 
low-water  soundings  on  hare,  1886-'87, 2251 ;  report  of  committee  on  construotion, 
2252 ;  operations  in  the  first  district,  2262 ;  operations  in  the  second  district,  2270 ; 
operations  in  the  third  district,  2276 ;  operations  in  the  fourth  district,  2294. 
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APPENDIX  V  V. 

REPORT  OF  THE  MISSOURI  RIVER  COMMISSION. 

CBAiUiXS  R.  SuTKR,  Lieot.  Col.  of  Engineers,  U.  S.  A.,  pruident, 
AuEX.  MAcKxNZiSy  Major  of  Engineers,  U.  S.  A., 
O.H.  EK2CST,  Mayor  of  Engineers,  U.  S.  A., 
Mr.  G.  C.  Bboadhxab, 
Mr.  Wic  J.  BftOAiCH, 

Cktmmistioners. 

Marwij%  constracUon,  2313;  plant,  snryeys  at  special  localities,  recommendations, 
2SI4 ;  money  statement,  2315 ;  report  of  the  secretary,  2317 ;  report  of  the  secretary 
OB  precise  leToling,  2327 ;  description  of  elevations  and  bench-marks,  2328 ;  phys- 
ical data,  2355;  report  of  the  president^  2356;  reports  of  operations  by  assistant 
engiaeeiB,  2357^  2399. 

APPENDIX  W  W. 

! 

I  BRIDGING  NAVIGABLE  WATERS  OP  THE  UNITED  STATES. 

Bepoft  of  the  Board  of  Engineers  relative  to  the  construction  of  certain  bridges 
aenMsthe  Missouri,  Mississippi,  and  Illinois  rivers,  2371 ;  bridge  across  Staten  IbI- 
tad  Sound,  known  as  Arthur  Kill,  2421 ;  report  of  Board  of  Engineers  on  Senate 
bfn5o.  1850,  Fiftieth  Congress,  first  session,  to  authorize  the  construction  of  a  bridge 
leniai  the  waters  of  Arthur  Kill  at  or  near  the  town  of  Westfield,  Staten  Island, 
SCO;  highway  bridge  across  that  part  of  the  waters  of  Lake  Champlain  lying  be- 
:    tween  the  towns  of  North  Hero  and  Alburgh,  Vt.,  2431^  bridge  of  the  Kansas  City, 
Topcka  and  Western  Railroad  Company  across  Missouri  River  at  Sibley,  Mo.,  2434 ; 
;    Widge  of  the  Chicago,  Saint  Louis  and  New  Orleans  Railroad  Compan^  across  the 
i    Ohio  River  at  East  Cairo.  Ky.,  2436 ;  free  wagon  bridge  across  the  Cumberland 
!    Siver  near  the  city  of  Nasnville,  Tenn.,  2438 ;  bridge  of  the  Ohio  River  Railroad 
i    Company  aeroas  Great  Kanawha  River,  near  Point  Pleasant,  W.  Va.,  2444 ;  bridge 
I    across  the  west  channel  of  the  Detroit  River,  to  connect  Belle  Island  Park  with  the 
mainland,  2450 ;  international  bridge  of  the  Sault  Sainte  Marie  Bridge  Company 
across  Sainte  MariQ  River,  2456;  bridge  of  the  Nebraska  Railway  Company  across 
Misnari  River  at  Nebraska  City,  2464 ;  combined  railway  and  wagon  bridge  of  the 
Omaha  and  Cooncil  Blnfb  Railway  and  Bridge  Company  across  Missouri  River 
between  Onuha,  Nebr.,  and  Council  Bluffs,  Iowa,  2467 ;  bridge  of  the  New  York 
and  Lonr  Island  Bridge  Company  across  the  East  River  between  the  city  of 
Sew  York  and  Long  Island,  2470 ;    bridge  of  the  Ohio  Valley  Railway  Com- 
pany across  the  Tra!dewater  River,  Ky.,  2472;  bridee  of  the  Sioux  City  Bridge 
Company  across  the  Missonri  River  at  Sioux  City,  Iowa,  2474 ;  highway  bridge 
of  tbe  Central  Railway  and  Bridge  Company  of  Newport,  Ky.,  across  the  Ohio 
Rivpr,  between  C'lcinnati,  Ohio,  and  Newport,  Ky.,  2480;  bridges  of  the  Geor- 
gia Padfie  Railroad  Company  across  the  Sunilower  and  Yazoo  rivers,  2485;  high 
Widge  aeroes  the  Mississippi  River  at  Dubuq^ue,  Iowa,  2492 ;  bridge  of  the  Ohio 
Goeneeting  Railway  Company  across  the  Ohio  River,  near  the  mouth  of  Cork'a 
KsD,  in  iulesheny  County,  Pa.,  2497;  bridze  of  the  Georgia  Pacific  Railway  Com- 
fanj  seroes  vie  Tombigbee  River  at  Waverly,  Miss.,  2507 ;  bridge  of  the  Memphis 
vid  Charleston  Railroad  Company  across  the  Tennenee  River  at  Chattanooga, 
TfliB.,  8510 ;  brid|^  of  the  Kansas  City  and  Memphis  Railway  and  Bridge  Company 
•oiMB  the  Mississiprpi  River  at  Memphis,  Tenn.,  2514 ;  reports  respecting  interfer- 
Mtti  with  navigation  by  bridges,  causeways,  and  other  structures,  2525. 

APPENDIX  X  X. 

0C5CCPANCY  AND   INJURY  TO  PUBLIC  WORKS  BY   CORPORATIONS  AND 

INDIVIDUALS,  26b7. 

APPENDIX  Y  T. 

REPORT  OP  MAJ.  G.  J.  LYDECKER,  CORPS  OP  ENGINEERS. 

IiinorBJcexTS. — ^Washington  Aqueduct,  2749 :  increasing  the  water  supply  of  the 
city  of  Washington,  D.  C,  2755;  erection  or  fish- ways  at  the  Great  Falls  of  the 
moaMe,2766. 
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APPENDIX  Z  Z. 

EEPOET  OF  COL.  JOHN  M.  WILSON,  U.  S.  ARMY. 

Improyement  and  care  of  pnblio  bnlldings  and  groands  in  the  District  of  Colmnluii 
^69  ;  underground  wires  for  teiegrapn  and  telephone  service  to  connect  the  mr 
eral  Departments  and  Bureaus  of  the  Government  in  Washington  City,  279iS 
Washington  Monument,  2799. 

APPENDIX  AAA. 

REPORT  OF  MAJ.  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Construction  and  improvement  of  roads  and  hridges  in  the  TeUowstone  Na- 
tional Park 29(a 

.     APPENDIX  B  B  B. 

THE  NORTHERN  AND  NORTHWESTERN  LAKES. 

Annual  Water  Levels - 2907 

Report  of  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers. 

Issue  of  published  charts ^^^ 

APPENDIX  0  00. 

EXPLORATIONS  AND  SURVEYS  IN  DIVISIONS  AND  DEPARTMENTS. 

£eport  of  Capt.  William  L.  Marshall,  Corps  of  Engineers.* 

Engineer  operations  in  the  Division  of  the  Missourri ^ 28^3 

Report  of  Lieut.  William  C.  Langfitt,  Corps  of  Engineers. 

Engineer  operations  in  the  Department  of  the  Columhia '. 2816 

Sbport  of  Lieut.  Jambs  E.  Runcib,  First  Artillery,  Acting  Engineer  Officer. 
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REPORTS  OF  THE  MISSISSIPPI  RIVER  COMMISSIOS, 


U  U  I. 
REPORT  OF  OPERATIONS  FROM  JULY  1  TO  NOVEMBER  1,  1887. 

The  Mississippi  Biver  Commission, 

President's  Office, 

Kew  York  J  December  16, 1887. 

Sis:  To  bring  ap  the  record  of  the  Mississippi  Siver  Commission  to 

November  1, 1887, 1  have  the  honor  to  submit  the  following  report  of 

•perations  since  the  close  of  the  last  fiscal  year : 
I 

SURVEYS. 

For  want  of  means  no  field  work  has  been  attempted.  A  small  nnm- 
.ker<^  assistants  have  been  engaged  in  the  work  of  reducing  and  pre* 
fviBg  for  publication  the  material  already  at  hand.  I  can  not  too 
itnmgly  represent  the  necessity,  which  the  secretary  of  the  Commission 
tihU  smnnal  report  urges,  of  an  early  and  liberal  provision  for  securing 
in  permanent  form  information  now  only  in  manuscript  or  in  the  orig- 
^  Dote-books,  and  liable  at  any  time  to  entire  and  irrecoverable  loss. 
)^e  w<^  now  being  done  will  have  to  be  curtailed  before  the  close  of 
tte  present  fiscal  year. 

CONSTRUCTION. 

At  the  meeting  of  the  Commission-held  June  30  to  July  2, 1887,  pre- 
^ioQS  allotments  which  had  not  been  approved  were  canceled,  and  the 
Pttter  portion  of  the  sum  devoted  to  them  realiotted  to  levee  construe- 
te,  leaving  such  amounts  as  were  thought  necessary  for  the  care  of 
Pbfit,  office  expenses,  surveys,  and  protection  of  existing  works,  as  ap- 
Pttia  in  the  following  statement : 

WITHDRAWN  FROM  AIXOTMKNT. 

^  PIbm  Point  Reftch : 

RetelieT's  reTetment $180,000 

Hawi  and  Island  30  dikes 130,000 

C^oasBiKned  balance 27,250 

***  Uke  PtoTidence  Reaeb : 

POete's  leTetment  (repairs) 135,000 

Kkhec'erBTetnient  (extension) 40.000 

CottoDwood,  Lake  Providence,  and  Baleshed  dikes 67, 140 

^tlM  general  serYiee 45,000 

mttotted  bftbince 69,000 

Tbtal .., ,-,-  , 693,390 
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REALLOTTSD. 

For  care  of  plant,  first  and  second  districts,  from  October  1,  1886,  to  June 

30,1888 $4SA 

For  surveys,  first  and  second  districts ld,( 

For  maintenance  of  existing  works,  first  district 27,j 

For  levees,  Plum  Point  Reach,  west  bank 75J 

For  care  of  plant  and  surveys,  third  district,  from  October  1,  IStiS,  to  Jane 

30,1888 45,1 

For  protection  of  existing  works,  third  district 25,i 

For  protection  of  Delta  Point lOj 

For  levees,  White  River  front «5,i 

For  levees,  Tensas  front 1 321, 

For  Robinson vi lie  levee,  Yazoo  front 60; 

Total 603, 

FIRST   DISTUICT. 

The  contraction  works  in  Plum  Point  Beach  have  been  almost  < 
stantly  above  water,  and  consequently  exposed  to  no  attacks.     T 
middle  section  of  revetment  at  Fletcher's  is  still  in  place,  although 
nearest  supports  are  about  5,000  feet  distant  on  either  side.     From 
fact  that  whatever  loss  has  occurred  here  has  been  from  caving  abot 
and  below,  allowing  this  widely  detached  section  to  be  taken  in  flanl^ 
Captain  Leach  is  led  to  believe  that  the  protection  of  banks  caving  onl| 
at  a  moderate  rate  may  be  effected  by  discontinuous  revetment  at  i 
large  saving  in  cost. 

The  exceptional  low  water  of  the  past  season  has  given  an  oppor 
nity  to  judge  of  the  eflFect  of  the  improvement  at  Plum  Point  Eeach  1 
comparison  with  unimproved  parts.    Before  work  had  been  done  be 
Bullerton  Bar,  at  the  stage  of  water  prevailing  this  season,  would 
have  given  more  than  4^  feet  of  water.    During  this  low  water  the 
has  never  been  less  than  9  feet  on  the  reach,  while  in  the  remaining  ^' 
miles  of  the  first  and  second  districts  there  are  about  twenty  crossing 
ranging  from  8  feet  to  5J  feet  in  depth. 
X  Levees^  first  district, — Owing  to  favorable  weather,  the  low  price 
labor,  and  the  fact  that  the  work  required  is  lighter  than  was  expect 
the  extent  of  line  on  the  west  bank,  which  will  be  closed  by  the  alio 
ment  of  $75,000,  will  considerably  exceed  the  estimate.    About  22  niil€ 
will  be  constructed.    The  work  is  in  progress  under  two  contracts,  a( 
14J  cents  and  15^  cents  per  cubic  yard,  respectively. 

SECOND  DISTRICT. 

The  channel  works  have  been  confined  to  the  vicinity  of  Memphiflj 
Tenn.,  and  consist  exclusively  of  shore  protection.  The  work  in  Meni' 
phis  Harbor  is  now  complete,  no  part  of  the  revetment  made  under  tlN 
plans  of  the  Gommission  having  suffered  the  slightest  disturbance.  Bj 
this  work,  and  by  the  citizens^  bluff  protection,  constructed  on  the  plani 
and  under  the  supervision  of  Captain  Leach,  the  whole  city  front  ifl 
considered  perfectly  secure.  The  revetment  placed  here  by  the  United 
States  is  the  heaviest  and  most  costly  work  of  the  kind  ever  done.  In^ 
eluding  all  the  mishaps  of  the  experimental  stage,  its  cost  has  been 
abont  130  per  linear  foot  of  bank,  though,  with  methods  of  construO' 
tion  now  in  use,  the  cost  of  similar  work  should  not  exceed  $25  pel 
foot.  Captain  Leach  says,  ''  •  •  ♦it  will  certainly  protect  any  alia- 
vial  bank  on  the  Mississippi  River,  no  matter  how  difficult."  As  will 
be  seen  later,  the  cost  of  revetment  in  ordinary  p£^eQ  will  not  exceed 
two-tbirds  of  this,  a»d  way  be  even  much  less.  ' 
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Binee  July  1  aa  allotment  of  $60,000  for  extension  of  the  revet;ment 
Hopefield  Bend,  above  the  city,  has  become  available.  It  was  ex- 
Bled  that  this  8um  woald  be  required  for  protecting  3,000  feet  of  bank; 
tfrom  a  concarreoce  of  favoriug  circamstauces,  and  moie  especially 
amnltof  acquired  experience,  it  is  now  certain  that  from  25  to  30 
teentb  more  work  will  be  effected  than  was  contemplated.  The  work 
I  suffered  no  recent  loss;  but  constant  caving  of  the  unprotected 
Ik  takes  place,  and  the  revetment  shonld  be  extended  about  2,000 
I  below  the  point  which  will  be  reached  under  tbe  present  allot- 
!Dt. 

terfM,  iecond  district — Yclsoo  Front — An  allotment  of  $60,000  was 

ide,  eonditioned  upon  a  contribution  from  the  levee  district  of  a  sum 

■cinit  to  complete  the  line.    The  conditions  have  been  accepted  by 

B levee  board ;  bat  for  financial  and  other  reasons  they  do  not  think 

kxpedient  to  begin  the  work  before  the  next  low  water. 

\j£fee$-^Wkite  Hirer  Front.— An  allotment  of  $75,000  was  made  to 

luld  the  levee  from  Helena  down,  Qonditioned  upon  the  contribution 

i|5D,000  by  the  cotton-belt  levee  district  of  Arkansas.    The  condition 

been  complied  with,  contracts  for  the  parts  to  be  built  by  the 

States  have  been  made  at  an  average  price  of  lO^  cents  per 

yard. 

THIRD  DISTRICT. 

Xdte  Providence  Beach. — ^Work  has  been  confined  to  care  of  plant 
'  minor  repairs;  no  change  in  the  condition  of  the  channel  works  is 
ported.  On  account  of  the  unfinished  state  of  the  works  this  reach 
jkot  in  aa  satisfEMStory  condition  as  Plum  Point  Beach.  At  Stack 
'  Crossing,  where  the  channel  is  inclined  to  divide  more  than  else- 
the  least  depth  reported  was  7  feet.  This,  it  is  true,  was  only 
a  few  days,  the  depth  at  a  lower  stage  of  water  beins:  not  less  than 
tt    At  other  crossings  on  the  reach  the  least  depth  has  been  11  feet 


Yiditburg  Harbor. — It  is  expected  that  with  the  available  allotment 
eaoal  will  be  dredged  to  the  plane  of  IS  feet  on  tbe  gauge,  but  as 
river  has,  since  the  approval  of  the  project,  remained  below  that 
je,  work  has  been  impossible.  A  contract  has,  however,  been  made 
^1&  cents  per  cubic  yanl,  and  the  work  will  begin  so  soon  as  the  stage 
'  Yater  will  permit. 

Ihe  revetment  at  Delta  Point  has  remained  without  change,  but 
caving  is  taking  place  above  it,  which,  although  at  present  favora- 
to  the  protection  of  the  point  itself,  may  in  the  future  make  it 
amy  to  extend  the  work  up-stream. 

GnentiUe  Harbor. — ^The  approved  project  for  spending  the  allotment 
t  $37,500,  together  with  $42,500  contributed  by  the  city  ot  Greenville, 
■Btcnipiates  a  system  of  ten  sloping  spurs,  similar  to  those  built  at  New 
lans  and  Memphis,  along  about  5,000  feet  of  bank.    Two  of  these 
^  eompleted,  two  more  in  progress,  and  it  is  expected  that  the  whole 
w  vill  be  finished  before  high  water. 
Xereer- fAird  dw^rie/.— Under  the  allotment  by  the  Board  of  Engi- 
on  Levees,  made  July  2, 1887,  of  $56,500  for  the  Opossum  Fork 
'ee,and  that  made  July  25  of  $155,083  for  building  and  repair  of  levees, 
M  front,  Arkansas,  contracts  have  been  made  at  prices  varying 
16  to  28  cents  per  cubic  yard.    In  co-operation  with  the  local  levee 
U  work  is  in  progress  along  the  line,  with  a  fair  prospect  of  com- 
item  before  the  nexc  high  water. 
E50  88 138 
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FOURTH  DISTRICT. 

New  Orleans  Harbor. — A  survey  of  Goaldsboro  Bend  shows  1 
far  as  completed,  the  works  have  accomplished  their  purpose  of  ho 
the  bank  and  preventing  caving,  although  no  marked  deposit  is 
served.  Preparations  have  been  made  for  the  authorized  exteoskfl 
the  protection  and  work  will  begin  at  once. 

Red  and  Atchafalaya  rivers. — ^Sinoe  July  1  over  $13,000  has  beetf 
pended  in  au  ineiFectual  attempt  to  keep  open  the  channel  of  Red  'i 
from  the  Mississippi  to  the  Atchafalaya.  Both  the  Bed  and  Missiai 
were  at  an  unusually  low  stage  through  the  season,  and  the  abseoe 
current  in  Old  River  prevented  the  removal  by  scour  of  material  sti 
up  by  scraping  or  other  means.  It  seems  certain  that  annual  dredj 
can  not  be  relied  on  to  keep  open  this  channel  at  a  justifiable  cost 

In  the  Atchafalaya  River  seven  mats  for  the  first  sill  have  been  1 
covering  a  length  of  560  feet.  These  mats  are  each  about  80  by 
feet,  and  3  feet  thick,  loaded  with  over  400  tons  of  stone.  The  i 
tractors  having  failed  to  supply  stone  as  required,  the  Governn 
plant  and  hired  labor  were  used  to  obtain  from  the  Ouachita  "" 
what  was  needed.  Captain  Kingman  is  of  opinion  that  work  of 
kind  can  be  better  and  more  cheaply  done  by  hired  labor  than  by  \ 
tract. 

Levees. — The  contracts  for  Deer  Park  and  Kempe  levees  have  been 
and  work  is  in  progress  on  both. 

Money  statement. 

Amount  available  June  30, 1887 $1,372, 

Amount  expended  present  fiscal  year,  exclusive  of  liabilities 

outstanding  June  30, 1887 $218,834.38 

Outstanding  liabilities  November  1,  1887 58, 007. 34 

Covered  by  contracts  November  1, 1887 614, 350. 39 

891, 1« 


Balance  availabxc  November  ^,  1887 481,511 

Herewith  are  sent  copies  of  the  reports  upon  the  first  and  seca 
districts,  containing  details  of  interest. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  Oellmobe, 
Colonel  of  Engineers^  Bvt.  Maj.  Oen.  U.  S.  A.y  ] 
President  Mississippi  River  Commissioi^ 

The  Secretary  op  War. 

(Through  the  Chief  of  Engineers, 

[Indoraoment.]  \ 

Office  Chief  of  Engineers, 

U.  S.  Abmt, 
December  22^  1887.  j 
Respectfully  transmitted  to  the  Secretary  of  War  with  inclosures.  \ 

J.  C.  DUANB,  ] 

Brig.  Oen.j  Chief  of  Engineers.  \ 
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eport  of  captain  s.  s.  leach,  corps  of  engineers,  upon  opera- 
tions in  the  first  district. 

\  United  States  Engineer  Office, 

MemphiSy   Tenn.y  November  15, 1887. 

General:  Parsaantto  the  reqairements  of  section  4  of  the  river  and 

prbor  act  of  Augnst  5, 1886, 1  have  the  honor  to  submit  herewith  a  re- 

Nt  to  November  1,  1887,  of  the  **  work  done,  contracts  made,  the  ex- 

IDditores  thereunder  or  otherwise,  and  balances  of  money  on  hand  up 

\  November  1,  and  the  eflect  of  such  work,"  so  far  as  relates  to  the 

prtion  of  the  works  in  my  charge  embraced  in  the  first  district. 

The  district  extends  from  Cairo,  at  the  mouth  of  the  Ohio,  to  the  foot 

f  Island  40,  a  distance  of  220  miles.    The  only  place  in  the  district 

actual  work  has  ever  been  undertaken  is  the  Plum  Point  Eeach, 

,for  a  distance  of  12  miles,  beginning  157  miles  below  Cairo,  the 

erhas  been  brought  ander  control  as  to  its  channel  and  the  flood  es- 

practically  prevented.     The  extent  and  location  of  works  have 

fully  reported  on  and  their  condition  and  the  results  obtained  and 

iutained  have  been  chronicled  from  time  to  time,  my  last  report  bring- 

the  subject  down  to  the  close  of  the  last  fiscal  year. 

There  has  been  bnt  little  change  in  the  condition  of  the  channel  works 

last  report.    The  contraction  works  have  been  almost  constantly 

►vc  water  and  therefore  out  of  the  reach  of  danger.    The  bank  revet- 

tnts  are  in  the  same  condition  as  at  last  report ;  that  is,  they  are  gen- 
Jly  in  good  order  and  effective. 
j  The  middle  section  of  the  Fletcher's  revetment,  the  remarkable  endur- 
of  which  has  been  repeatedly  commented  upon  in  my  reports, 
still  in  place.  It  seems  to  have  suffered  little,  if  any,  damage  since 
last  report.  It  was  intended  to  form  part  of  a  continuous  revet- 
Hi  of  the  bend,  near  the  middle  of  which  it  is  situated.  In  January, 
■  work  npon  it  was  interrupted  from  exhaustion  of  funds,  and  has 
erbeen  resnmed.  It  was  left  a  short,  unfinished  piece  of  work,  iso- 
~  in  the  middle  of  a  rapidly  caving  bend,  with  its  nearest  supports 
ly  a  mile  distant  above  and  below*  This  short  piece  of  work  with- 
~  all  front  attacks,  and  only  succumbed  in  part  when  the  caving  of 
unprotected  bank  above  and  below  it,  to  a  distance  of  400  feet  back 
its  position,  caused  it  to  be  attacked  in  rear  at  both  ends.  Even  un- 
ier  thi3  great  disadvantage  it  has  yielded  but  slowly,  and  for  the  last 
year  and  a  half  has  protected  the  entire  bend  from  caving  to  any  per- 
Bioous  extent.  With  such  pieces  of  revetment  placed  at  supporting 
^distances  of  500  feet  instead  of  5,000,  as  in  this  case,  it  can  not  be 
idoubted  that  the  bank  will  be  permanently  and  effectively  prevented 
Ifrwn  caving.  1  am,  therefore,  impelled  to  repeat  with  added  emphasis 
the  statement  made  in  my  report  of  July  30, 1886,  to  the  eft'ect  that  cav- 
iiBg  banks  of  average  difficulty  can  be  protected  by  discontinuous  re- 
l^tetmeot.  I  would  recommend  at  the  outset  that  the  spaces  be  equal  in 
fcngth  to  the  revetments,  which  would  effect  at  once  a  saving  of  50  per 
ttnt.  in  cost 

I  The  low  water  of  this  year  has  been  unusual,  both  in  its  small  volume 
[•ad  prolonged  duration.  As  a  consequence,  commerce  has  suffered 
Rteatly  from  obstructed  navigation.  At  present  the  load  draught  of 
^*»t8  running  from  Cairo  down  is  limited  to  less  than  5  feet  by  a  cross- 
es at  Phillips,  50  miles'  below,  where  the  most  careful  search  with  a 
w«nding-pole  has  discovered  no  greater  depth  than  5  feet  2  inches. 
this,  pilots  are  now  reporting  jon  the  400  miles  of  river,  com- 
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prising  the  two  districts  in  my  charge,  the  following  bad  places 
of  6  feet  depth,  one  of  6J,  nine  of  7,  two  of  7i,  and  5  of  8  feet,  mi 
a  grand  total  of  twenty-two  places  in  half  the  river  where  the  na^ 
ble  depth  does  not  exceed  8  feet.    Before  the  improvement  was  ' 
at  Flam  Point,  Bullerton  Bar  was  notoriously  the  worst  one 
Cairo  and  coald  be  depended  upon  to  give  a  foot  less  water  than 
other  crossing.    It  is  conceded  by  all  informed  river-men  that  in  si 
water  as  this  no  more  than  4^  feet  could  have  been  found  there.  Ii 
improved  condition  the  actual  depths,  determined  frequently  and 
care,  have  never  fallen  below  9  feet,  thus  making  this  place  twii 
deep  as  formerly,  and  better  than  twenty-two  other  places  which  \ 
to  exceed  it  in  depth. 

This  season,  for  the  first  time  in  the  history  of  the  work,  the  discbi 
of  the  river  at  the  lowest  stage  was  entirely  through  the  regnh 
channel. 

Levees. — At  the  last  meeting  of  the  Commission  an  allotment 
$76,000  was  made  for  "  Levees  Plum  Point  Beach,  west  bank." 
allotment  was  made  in  the  belief  that  it  would  cover  but  a  part  of 
reach,  but  the  survey  showed  the  quantities  to  be  less  than  had  t 
assumed,  and  this,  with  the  very  low  prices  obtained,  so  much  increi 
the  length  of  line  which  could  be  covered  with  the  money,  that  asfcl 
ard  levee  will  be  built  from  the  intersection  of  Mill  and  Bear  bap 
opposite  Ash  port,  to  a  connection  with  the  old  levee  on  Craighead  Pc 
a  distance  of  22  miles,  or  nearly  double  the  improved  portion  of 
reach.  The  old  levee,  with  which  a  junction  is  eftected  at  the  lower  I 
is  8  miles  long  and  in  fair  condition.  The  few  breaks  will  be  pat  oil 
the  planters  behind  it,  and  its  length  will  be  added  to  the  22  m 
mentioned,  so  that  the  application  of  this  allotment  closes  30  milel 
the  Saint  Francis  front  against  the  escape  of  flood  waters  from 
river. 

Proposals  for  the  work  were  opened  September  20,  and  were  as 
lows : 
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2198     BEPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

The  award  was  made  to  the  lowest  bidders,  Serbian,  Wright  &  i 
of  Cairo,  111.,  sections  1  to  4,  inclusive,  north,  and  sections  1  to  14,] 
elusive,  south,  at  15^  cents ;  and  Timothy  Sullivan,  of  Memphis,  Te 
sections  15  to  19,  inclusive,  south,  at  14|  cents. 
Work  is  now  in  rapid  progress. 
A  table  of  depths  and  velocities  observed  ou  the  Plum  Point  Re 
July,  1886,  to  November,  1887,  is  herewith ;  also  detailed  statementa| 
expenditures  and  financial  statements  and  general  balance-sheet  for  I 
district. 

Very  respectfully,  your  obedient  servant. 

Smith  S.  Leach, 

Captain  of  JEngineert 
General  Q.  A.  Gillmore, 

President  Mississippi  River  Commission, 


l-E 


g  comparative  le€uUchai 
improved  portion  of  1 

\ 

I  velocities  in  various  channels  of\ 
chf  Mississippi  Eir^r. 

Table  showiti 

inel  depths  anc 
""lum  Point  Eea 

8. 

Fint  group. 

Second  group. 

'■ 

LocaUtie 

Lower 

Plum  Point 

Crossing. 

Bnlleiton 
Channel. 

BuUerton 
Chute. 

Lynch's. 

Island  No. 
30  Channel 

Elmot 
Chute. 

Isfal 
Ch4 

Date. 

Gauge. 

■■'i 

i 

> 

1 

1 

i 

1 

£> 
^ 

1 

^ 

>■ 

1: 

1888. 

July    6 

0 

13 

16 

19 

reet 
17.16 
14.90 
12.65 
11.70 
10.35 
8.50 
7.15 
6.75 
4.30 
4.  CO 
4.25 
4  80 
4.50 
3.35 
1.76 
1.90 
1.65 
1.90 
2.65 
2.00 
0.65 
0.35 
0.10 
0.10 
P.  05 
0.20 
12.80 
7.15 
3.75 

6.45 
6.00 
8.50 
18.70 
27.90 
81.22 
32.10 
82.29 
32.40 

15.0 

14.0 

13.5 

13.0 

12.0 

10.0 

7.5 

6.5 

5.6 

6.0 

6.5 

6.6 

5.6 

4.6 

18.0 
16.0 
14.5 
14.0 
12.0 

23.5 

21.0 

20.5 

20.0 

19.0 

17.0 

17.0 

16.0 

11.0 

14.0 

13.0 

13.0 

13.5 

12.0 

10.0 

10.0 

10.5 

10.0 

11.5 

10.5 

0.0 

8.5 

8.5 

9.0 

9.0 

9.5 

22.0 

17.0 

13.0 

13.0 

24.0 
19.5 

las 

17.0 
17.0 
15.0 
14.5 
11.0 
13.0 
13.5 
13.6 
13.5 
12.0 
10.5 
10.0 
10.5 
10.6 
12.0 
12.5 
10.0 
ILO 
10.5 
13.0 
12.0 
13.0 
29.0 
21.5 
19.0 

19.5 

4.70 
4.83 
6.28 

*6."i2* 
5.10 

i.'is 

6.33 

'4."76' 
4.87 
5.04 
4.95 
4.37 
4.91 
4.83 
4.66 
3.30 
3.88 
8.71 
8.30 

3.17 
3.30 
3.0i 

0.94 
0.81 
0.90 

4.78 
4.33 
5.28 

.... 

3.79 
3.30 

....1 

.... 

... 

23 

3.34 
3.59 

0.64 
0.60 

4.29 
4.54 

.... 

... 

26 

8.5 
8.5 
6.5 
8.6 
7.5 
9.6 
8.5 
7.0 

8.63" 
4.41 

"3.'96' 
4.37 
8.54 

30 

Aug.    • 

18 

8.46 
8.09 

6.12 
4.29 

. 

... 

•- 

25 

, 

28 

2.88 
8.00 
3.42 

4.46 
4.50 
4.12 
3.88 
3.92 
4.17 
4.12 
3.87 
3.67 
3.83 
3.96 
a  46 

. 

•') 

Sept.    2 

7 

■ 

... 

* 

20 

24 

» 

^ 

29 

'■ 

Oct.     4 

•* 

0 

^« 

16. 

.... 

vn 

22 

.... 

... 

..... 

\ 

25 

Nov.  10 

\ 

12 

"% 

16 

3.70 
3.88 
4.04 
3.^3 
3.65 

i.04 

3.75 
3.69 
4.75 
8.75 
3.88 

4.17 

19 

... 

.Ml 

30 

16.0 
9.0 

2. 63 
2.34 

19.0 
10.0 

4.17 
a62 

..« 

Deo.  10 

0.69 

.... 

.... 

17 

.... 

.... 

.m* 

1887. 
Jan.  U 

..« 

20 

7.0 
10.6 
22.0 
30.0 
32.0 
82.0 
31.0 

3.43 
8.50 

7.0 
10.5 
21.6 
3L0 
340 
32.6 

4.18 
8.26 
3.92 
6.20 
5.74 
5.41 

.... 

26 

22.5 
83.5 
42.0 
44.0 
45.6 

4.30 
4.87 
4.87 
6.24 
6.37 

16.5 
2&0 

38.5 
41.0 
43.6 

4.47 
4.62 
4.79 
4.50 
4.00 

.... 

'■ "  ■ 

.-*' 

31 

1.14 

aoo 

2.79 

.... 

... 

.... 

.*• 

Feb.    9     ... 

4.16 
3.63 
3.17 
4.29 

, 

19 

28 

.... 



V.'..* 

Mar.    6 

2.95 

7 

40.6 

4.84 

32.0 

6.18 

46.0 

4.68 

.... 

3.90 

V.'..t 

^n 
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me  wkowring  eatmparaiive  l^ast-channel  depths  and  velocities  in  various  channels  of  the 
' *  portion  of  Plum  Point  Beach,  Mississippi  Biver—ConiinMed, 


a. 

First  Rroap> 

Second  Group. 

I^ooJitic 

PliUD  Point 
CroBsiiig. 

Bollerton 
ChaiineL 

Bnnerton 
.  Chate. 

Lynch's. 

lalandNo. 
30  ChMiiDeL 

Elmot 
Chute. 

iBland 
Ifo.30 
Chute. 

D»t». 

Gmagp. 

1 

1 

1 

J? 

1 

i 

1 

1 

^ 

> 

ku...... 

82.20 

32.08 

10.50 

15.94 

14.00 

23.80 

24.90 

10. 40 

14.80 

9.80 

11.30 

12.80 

8l70 

&40 

8.53 

&40 

€.50 

4.90 

X80 

3L2e 

2.05 

1.80 

1.40 

0.45 

0.45 

0.90 

-0.35 

0.60 

0.50 

2.00 

0.45 

0.10 

—0  55 

..-0.70 

45.  0  ;  5. 3fl 

34.0 

3.93 

.... 

r 
2.96 

32.5 

5.19 

5  03 

44.0 
30.0 
2a5 
27.0 
37.0 
280 
29.0 
26.0 
18.0 
24.0 
25lO 
23.0 
21.0 
20.5 
22.0 
19.0 
18.0 

5.33 

Jl 

27.0 
27.0 
26.0 
36.5 
37.0 
2&5 
25.0 
l&O 

2ao 

24.0 
20.0 
17.5 
17,0 
17.0 
16.5 
13.5 
11.5 
ILO 
11.5 
10.5 
10.5 

ftO 
11.0 
10.5 

9.5 
10.6 
10.5 
12.5 
10.0 
10.5 

9.0 
10.0 

9l0 

6.06 
5.29 
4.76 
4.40 
4.80 
4.25 
4.48 
4.18 
3.76 
4.14 
433 
4.06 
4.52 
4.01 
4.17 
4.36 
4.48 
4.37 
4.44 
4.22 
4.50 
4.02 
4.74 
8.53 
3.80 
4.10 
4.06 
8.96 
4.03 
4.03 

15.5 

13.5 

12.5 

34.0 

24.5 

14.5 

13.0 

6.5 

9.0 

9.5 

2.40 

^il"*:-:- 

15.5 
18.5 
24.0 
28.5 
14.6 
14.0 
8.0 
10.0 
11.0 

'6.*74* 
4.84 
3.30 
4.21 
3.08 
4.03 
8.99 

L60 
8.02 
2.91 
1.99 
L77 
0.81 
1.24 
1.16 
1.00 
e.96 
0.65 
1.03 
0.96 
0.85 
0.66 
0.62 

^% 

346 
8.50 
2.95 
2.85 
2.39 
2.17 
2.93 

.... 

5.82 
4.82 
5.95 
5.92 
4.74 
5.20 
4.76 
4.60 
6.87 
5.  .31 
5.27 
5.12 

Us    9 

r  17 

34 

n 

r          S 

^  i:::::: 

11 

6.0 
4.5 

2.44 
2.17 

.... 

7.0 
7.0 

4.14 
3.70 

.... 

18  "11. 

I        ZJ 

bs.   1 

8 

»    .-_ 

a 

^     » 

hfL    7    .... 

• 

U 

n 

21 

^     » 

hK.     3 

8 

14 

17 

2T 

" 

14. 5  1  4.  50 
16  0  '  4.  •? 

5.5 

15.0 
15.0 
14.5 
12.0 
13.0 
13.0 
ILO 
13.0 
12.0 
13.0 
11.0 
11.0 
10.5 
9.0 
9.0 

4.21 
4.29 
3.57 
3.50 
4.12 
4.78 
4.92 
4.59 
4.15 
4.22 
3  85 

0.44 

... 

5.0 

4.30 

... 

...... 

.  *-6 

4.06 

5.0 

3  90 

0.30 
0.50 
0.38 

6.0 

3.67 

4  5 

3.27 

3.72 

3.53 
3.49 
3.?8 

4.0 

8.0 

3.53 
3.42 

nSL— TIm  depths  reported  sre  the  least  found  in  the  line  of  deepest  water,  or  those  which  limited 
pfrlnn  for  the  time  bein^;.  The  relocities  were  measured  on  the  same  line  and  near  the  shoaiest 
1.  TWy  w«ce  aQ  taken  with  the  current  meter  running  at  a  depth  of  5  feet  below  the  surface- 
y  aniadirldiial  ▼Cecities,  taken  to  ascertain  the  relative  draught  uf  water  in  the  different  chan' 
[  — <|  ac«  aaefnl  for  thJtt  purpose  only.  They  have  no  relation  to  the  average  velocity  or  disciiarge. 
s  forokinj;  Oroap  1  of  the  table  may  be  considered  as  competitors  for  the  channel  over 
Th«  thirtL  Ballerton  Chute,  was  completely  closed  by  workn;  the  second,  BuUerton 
.  .  jBMined  piurtiy  obstructed  by  the  divertiufl;  action  of  the  works  favoring  the  first  chaDnol, 
Thaa  ivmained  icood  by  reason  of  carrying  the  water  diverted  from  the  other  two. 
ehaanela  of  the  second  group  ars  also  competitors,  of  which  the  third  and  fourth  have  been 
I  in  disefaarice  by  the  Gold  Dust  dikes,  and  the  first  by  the  directive  action  of  the  Fletcher's 
The  ssceod.  Island  30,  has  carried  the  bulk  of  the  water  and  has  remained  good. 
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2200     EEPOBt  OF  THE  CHIEF  OF  ENGINEERS,  U.  8.  AftKY. 
Ajppropriation  fw  improving  Mississippi  River ,  first  district. 

FINANCIAL  STATEMENT. 

Balance  on  hand  Jane  30,  1887,  as  i>er  last  report 9376,9I7« 

Amonnts  received  since : 

OTerpayment  refunded $6.00 

Be-allotted  by  Bfississippi  River  CommissioiXy  viz : 

Levees,  Plam  Point  Reach,  west  bank 75«000.  00 

Protection  of  existi  ng  works,  first  district 27, 250. 00 

Received  from  allotment  for  "care  of  plant,  first  and 
second  districts,"  to  cover  expenditures  from  October 
1,  1886,  to  June  30,  1887 19,994.00 

122, 


«ri 


Total 499,197. 

Expended  from  Jnly  1  to  October  31,  1887,  viz : 

On  account  of  Plum  Point  Reach 2, 866.04 

On  account  levees,  Plum  Point  Reach 1,579.80 

Re-allotted  by  Mississippi  River  Commission 337, 250. 00 


341,  C 


Balance  October  31,  1887 157,501 


General  balance-sheet. 


PLTJM  POINT  REACH. 


Da. 


Cb. 


1887. 
Jnne    30 
April  11 
July      2 


Tobalaaoe 

To  overpftymentiefiiDded 

To  amount  received  ftom 

allotment  for  '*care  of 

plant,  first  and  second 

districta." 


$326,301.25 

6.00 

19,9M.OO 


346,301.25 


1887. 
July      2 


Oct     31 
Oct     81 


By  amount  reallotted  by 
Misaisaippi  Biver  Com- 
midsion. 

B  V  amount  expended  from 
Jnly  1. 1887.  to  date. 

By  balance 


$337,351 

2, 
6,18& 


346,3 


LEVEKS,  PLUM  POINT  REACH. 


1887. 
Jane    30 
July      2 


To  balance 

To  amount    allotted    to 

leveea,  Plum  Point  Reach , 

west  bank. 


l»-87. 

$13, 146. 34      Oct      31 
75,000.00 

I  Oct      81 


88,146.34 


By  amount  expended  from 

Jnly  1, 1887,  to  date. 
By  balance 


86, 


88;  li 


HICKMAN,  KY. 


1887. 
Jnno   30 


I  1^87. 

Tobalance $18,750.00,   Oct     31  '  By  balance  . 

t  !  I 


$18.7911 


COLUMBUS,  KY. 


1887. 
June   30 


To  balance  . 


1887. 


I 


$18^750.00      Oct     31  I  By  balance.....* $l8,7S0li 
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FIRST  DI8TKICT. 

under  appropriation  for  improving  Mlasimppi  Rivera  act  of  August 
5,1886. 

[November  1, 1888,  to  November  1. 1887.] 


Contnets  mado  wiih — 


WU 

.&MeTicbe&Co... 

■  r**^<iuiwi 

WriSbt  &  Co. 


For  what  made. 


Metal  rooflog. . 
Levee  work.... 

..  do 

...do 


Diabarse- 

mrnta  under 

contract. 


$6,619.40 
8^772.89 


Liabilitiea 
under  con- 
tract. 


I  $75,000.00 


80. 392. 29  75. 000. 00  164, 39 1 29 


Total. 


$6,619.40 
82,772.89 

75,000.00 


I}Ubursements  otherwise  than  under  contract. 


For  vbat  expended. 


Imppliee 
and  flopp 


flopplies. 


I 


By  pnblic  no- 
tice and 
sealed  pro- 
poaalB. 


$10, 8o7. 77 
2,077.45 


263.83 


13, 169. 05 


In  open 
market. 


$4,656.38 
1,940.46 

29.454.46 
1, 029. 15 


36,980.45 


LiabUiUes. 


Total. 


$15, 414.  lA 

4.017.91 

29,45i  46 

1,292.98 


50. 179. 50 


Smith  S.  Leach, 

Captain  of  Engineers, 

App^priaiion  for  improving  Mississippi  BiveTf  first  and  second  districts. 

FINANGIiLL  STATEMENT. 

bmutB  allotted  by  Mississippi  R'ver  Commlssioa  on  Jaly  2, 
l»,Tii: 

CATDof  plaot,  first  and  second  disteicts $45,000.00 

SuTeys,  fiist  and  second  districts 10,000.00 

$55, 000. 00 

from  July  1  to  October  31, 1887,  viz : 
TimnsleaTed  to  allotment  for  Plum  Point  Reach  to  cover 
ezpenditnres  for  care  of  plant  from  October  1,  1886,  to 

Jane  3D,  1887 19,994.00 

Expended  on  aoooant,  care  of  plant 6,315.42 

Expended  on  account,  surveys  480.35 

26,789.77 


Balance,  October  31,] 

Di. 

L887 

28,210.23 
Ce. 

General  balance-sheet, 
CAHE  OF  PLANT. 

To  amount  aUotted  by  Mia- 
•iauppi    Biver    Commu- 

$15,000.00 

i    1887. 
July  2 

'  Oct.  31 

1 

'  Oct  31 

By  amount  tranaferred  to 
allotment  for  Plum  Point 
Reach,  to  cover  expendi- 
tures for  care  of  plant, 
October  1, 1880,  to  June  30, 
1887. 

By  amount  expended  from 
July  1. 1887,  to  date. 

By  balance -■- 

$19,001.00 

6,315.42 
18, 090. 58 

45,000.00 

45,000.00 
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2202     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 
General  haUmcc-sheet — ^Continued. 
SITRVBYS. 


1887. 
July  2 


To  amount  allotted  by  Mis- 
Aisaippi  Rivor  Cornmla- 
sion. 


$10, 000. 00 


10, 000. 00 


1887. 
Oct.  31 


Oct.  31 


By  amount  expended  trom 

July-   " 

Bybalfl 


10. 


FIRST  AND  SECOND  DISTBICTS. 


DishursemeniSf  otherwise  Uian  under  contractj*  made  under  appropriation  for  imprw^ 
Miasiasippi  Biver,  act  of  August  b,  \^rs6. 

[NoYember  1. 1886,  to  November  1,  1887.] 


For  what  expended. 


Material  and  suppliea . 
Subsistence  supplies... 

Servici* , 

M  iscellaneous 


By  public 

notice  and 

sealedpro- 

posals. 


$79.82 
776.  »7 


856.70 


In  open 
market. 


$21.29 

463. 12 

5, 197. 49 

257. 08 


LiabiliUea. 


$123.45 

157. 18 

1,  G02. 70 


TotU. 


5. 93a  98         1,  883. 33 


$224. 
1,397, 
6,811111 


8,6TAi 


Smith  S.  Lracu, 

Captain  of  Enffineers, 


*  No  contract  made. 


Itemized  aiatement  of  expenditures,  improving  Mississippi  JRiver,  first  and  second  disfnei 
October  1,  1886,  to  October  31,  1887. 


Bepairs  to  plant  Care  of  plant. 


Articles. 


I     First 
;  district. 


Lumber $736.21 


Oakam . 

Nails  

Spikes 

Iron 

Pipe-fittings  . 

Paint 

Coal 

Rope 

Salt. 


391.  26 
43.13 
27.82 

308.96 
98.53 

255. 45 

220.  34 


Piling 

Wire I 

Miscellaneous I      337.20 

Labor 9,418.85 


Totals 11,837.75 


Second        First 
district,     district. 


$4&00 

101. 19 

3.83 

.40 

28.31 

7.82 

42.99 

23.38 


27.18 
1, 354. 85 


1,635.95 


$4.89 

2.80 

.92 


16.93 


27.60 
457.06 
369.65 
117.50 

30.00 


91.88 
1,771.69 


10,889.82 


Second 
district. 


$1.26 
""'.'67 


12.  28 
L14 

12.93 
313.16 
184. 82 

58.75 

15.00 


.    50.21 
4,991.27 


5,  €41. 38 


Repairs 

to  Hum 

Point 

dikes. 


$56. 62 


261.  FO 
31.06 


1,274.11 

666.62 

.34.78 

2,642.19 


4, 965. 18 


Surveys 

and  ex- 

amina- 

tiuns. 


$210.98 
8.80 


13.22 
2. 430. 62 


2,663.62 


Tot 


$78aj 

49aJ 

48. 

83. 

36&, 

107. 

S.SflU 

1,486? 

176.! 
1,319, 

554. 

30,6091 


37,633. 


Smith  S.  Leach, 
Captain  of  Engineers, 
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leport  of  captaix  s.  s.  leach,  corps  of  engineers,  upon  oper- 
ations in  the  second  district. 

United  States  Engineer  Office, 

Memphis  J  Ttnn^y  November  15, 1887. 
■■  General  :  Parsaant  to  the  requirements  of  section  4  of  the  river  and 
brbor  act  of  Angnst  5, 1886, 1  have  the  honor  to  submit  herewith  a 
peport  to  November  1, 1887,  of  the  "  work  done,  contracts  made,  the 
Bcpenditures  thereunder  or  otherwise,  and  balances  of  money  on  hand 
ftp  to  November  1,  and  the  effect  of  such  work,"  for  such  of  the  works 
Eq  my  charge  as  are  embrace  in  the  second  district,  Mississippi  Eiver. 
(The  district  extends  from  the  foot  of  Island  40  to  the  mouth  of  White 
ftiver,  a  distance  of  175  miles.  But  a  small  pare  of  it  has  been  the 
heene  of  actual  work.  The  channel  works  have  been  confined  to  the 
iricinity  of  Memphis,  and,  with  certain  levees  built  in  Mississippi  and 
^kansas,  constitute  all  that  has  been  done  in  the  district. 
I  The  channel  works  have  been  exclusively  of  the  type  known  as  revet- 
went,  or  structures  designed  to  prevent  the  caving  of  the  banks.  They 
Ikave  been  carried  on  under  the  official  designations  of  Memphis  Harbor 
and  Memphis  Beach. 

MEMPHIS  HARBOR. 

The  object  of  this  work  has  been  the  protection  from  destruction  by 
fte  encroachment  of  a  rapidly-caving  river  bank  of  extensive  sites  and 
twtly  structores,  such  as  warehouses,  elevators,  cotton  compresses,  and 
•  valuable  paved  landing,  which,  by  affording  terminal  facilities  unex- 
l^fled  by  any  x>ort  on  the  river,  were  of  marked  benefit  to  the  maritime 
[coDtnerce  of  Memphis,  and  hence  to  that  of  the  river  at  large.  As  this 
i  work  is  now  completed  and  to  all  appearances  entirely  successful,  a 
Kfeuin6  of  its  history  seems  appropriate.  Prior  to  1873  the  portion  of 
tbe  rive  bank  constituting  the  harbor  front  of  Memphis  was  compara- 
tively stable.  In  1876  it  had  receded  350  feet  and  continued  to  cave  at 
the  rate  of  100  feet  per  annum.  The  next  year  (1877)  the  engineer  offi- 
ftr  in  charge  was  directed  to  make  a  survey  and  to  report  upon  the 
ittsibility  of  affording  relief  from  the  impending  danger.  He  submitted 
t  [)lan  for  the  prevention  of  further  caving  by  revetting  the  bank 
TOh  willow  mattresses  ballasted  with  stone.  This  revetment  it  was 
proposed  to  form  of  mattresses  130  feet  long,  55  feet  wide,  and  2^  feet 
ikick.  They  were  built  at  a  suitable  place,  floated  to  their  proper  sites, 
ttdsmik  side  by  side.  The  upper  end  of  each  was  about  at  low  water-line, 
Md  it  covered  55  feet  of  bank  for  a  distance  of  130  feet  from  that  line. 
Fpmh  the  low- water  line  to  that  of  a  stage  10  feet  above  low  water  the 
Jttnk  was  to  be  covered  with  a  layer  of  brush  and  stone,  similar  in  con- 
•toiction  to  the  liater  work.  Revetment  work  was  then  in  the  earliest 
itage  of  its  development,  and  although  this  was  a  distinct  advance  be- 
yood  anything  previously  projected,  it  possessed  several  serious  defects, 
»Udi  are  easily  observable  by  comparison  with  the  class  of  work  now 
considered  standard.  The  project  was  approved,  and  appropriations 
«©?Tegating  $113,000  were  made  for  its  execution  in  1878, 1879, 1880, 
■od  1^1.  After  the  first  season  the  work  began  to  show  signs  of  weak- 
yss  and  the  caving  recommenced,  but  at  a  few  points  only  and  very 
■w^ly.  The  last  season's  work  was  devoted  entirely  to  repairs  of  that 
prcvioasij  done,  and  at  its  close  the  whole  enterprise  was  still  in  a  pre- 
^Mws  condition. 

By  a  provision  of  the  river  and  harbor  act  of  August  2, 1883,  this 
'«k  passed  into  the  control  of  the  Mississippi  River  Commission,  and 
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they  made  an  allotment  of  $25,000  from  that  appropriation  to  exi 
and  repair  the  revetment,  as  the  decline  of  the  preceding  flood  had 
Tealed  a  situation  still  more  alarming.    In  making  these  repairs 
original  plan  was  modified  by  extending  the  upper  bank  protects 
high  water.    The  allotment  saf&ced  to  do  small  patches  ot  work  at 
most  nrgent  points,  and  only  postponed  the  danger.    The  river  and' 
bor  act  of  July  5, 1884,  contained  a  provision  for  the  expenditm 
$200,000  in  the  protection  of  Memphis  Harbor.    With  this  sum  a^ 
able  an  opportunity  was  afforded  to  abandon  the  old  work  and  plan 
begin  anew  upon  the  later  and  more  successful  methods  which  had 
that  time  been  developed  at  other  points. 

The  new  plan  contemplated  the  protection  of  the  bank  by  contim 
revetment  from  the  mouth  of  Wolf  River  to  the  lower  end  of  the  pa^ 
levee,  a.  total  distance  of  7,700  feet.    Greater  efficiency  was  secnrod 
extending  the  subaqueous  mattress  150  to  300  feet  from  low  water, 
against  125  and  130  feet  in  the  old  work.    Increased  stability  was 
tained  by  carrying  a  continuous  longitudinal  bond  through  the 
tress,  so  that  any  part  receiving  too  great  strain  could  transfer  the 
cess  to  adjacent  portions  above  and  below,  and  avoid  the  desf 
tion  of  the  work  by  successive  attacks  upon  isolated  pieces.    Econ 
in  construction  resulted  from  a  decrease  in  the  thickness  of  the  bi 
work,  thus  reducing  the  amount  of  material  required  to  cover  a  gr 
area. 

Operations  under  the  new  plan  were  begun  at  the  end  of  July,  1 
under  unfavorable  conditions.  The  river  was  considerably  above 
stage  and  rising,  with  much  drift  running.  The  first  attempt  was 
build  two  mats,  each  150  feet  wide,  to  be  sunk  side  by  side,  makii 
protection  300  feet  wide.  When  these  were  finished,  the  strong 
rent  and  accumulation  of  drift  under  the  outer  one  made  it  manifest 
dangerous  to  try  to  sink  it  as  originally  intended,  and  it  was  dropiM 
down  and  sunk  below  its  companion.  A  few  days  later  a  mat  300  A 
wide  was  begun,  and  when  700  feet  had  been  built  an  attempt  to  sii 
it  was  made.  During  the  operation  it  tore  in  two,  and  the  parts  W6 
sunk  separately.  This  mishap  determined  the  postponement  to  a  moi 
favorable  stage  of  river  of  the  construction  of  wide  mats,  and  to  gi^ 
temporary  protection  a  mattress  150  feet  in  width  was  laid  from  W<! 
River  to  Jefferson  street,  a  distance  of  4,800  feet,  and  the  correspon 
ing  upper  bank  work  put  down.  Early  in  November,  1884,  the  wi< 
mats  were  resumed,  and  under  the  more  favorable  conditions  thl 
prevailing  were  built  and  sunk  without  loss  or  difficulty  from  apoil 
400  feet  below  Wolf  River  to  the  middle  of  the  elevator,  a  distance  < 
1,600  feet.  Their  construction  was  then  interrupted  by  rising  waM) 
which  put  an  end  to  the  working  season.  j 

Tbe  small  balance  remaining  did  not  justify  the  resumption  of  worl^ 
There  remained  to  be  protected  the  entire  length  of  the  city  landina 
which  had  been  graded  and  paved  by  the  city  at  a  cost  of  nearly  hrtif 
a  million  dollars.  Changes  in  the  regimen  above  had,  meanwhile 
transferred  the  maximum  strain  from  the  vicinity  of  the  elevator  to  th* 
upper  end  of  this  landing,  and  it  began  to  yield  gradually,  the  pave-, 
ment  from  low  to  high  water  affording  a  measure  of  protection.  Thrt 
the  landing  was  not  destroyed  before  further  funds  became  available  t 
attribute  to  the  fact  that  Hopefield  Point  opposite  was  at  that  time  re* 
ceding  at  a  very  rapid  rate,  causing  the  point  of  greatest  strain  oil 
this  side  to  travel  down  stream  so  fast  that  there  was  not  time  to  da 
great  damage  at  any  one  place. 

The  river  and  harbor  act  of  August  5,  1886,  contained  an  appropria- 
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of  $56,250  to  complete  this  work.   Operations  were  resamed  in  Octo- 
following.    As  the  late  beginning  made  it  improbable  that  the  entire 
log  eoald  be  protected  before  high  water,  and  as  the  greatest  dan- 
was  then  at  the  lower  end,  the  nsnal  order  of  constraction  was  re- 
iersed  and  the  work  done  from  the  lower  end  np-stream. 
I   Poor  mats  were  laid  daring  the  season,  leaving  bat  one  more  to  com* 
:e  the  work.    The  first,  or  down-stream  one,  was  2S5  feet  wide,  the 
1 265,  and  the  rest  250. 
In  September,  1887,  the  last  mat  was  laid  and  the  protection  was 
US  made  oontinaoas  for  the  entire  length  originally  projected. 
The  last  3,000  feet  of  this  work  has  been  done  since  the  last  detailed 
,  and  an  itemized  statement  of  expenditures  is  submitted  with 
is  report.    This  part  required  no  apper  bank  protection,  the  pave- 
t  of  the  city  landing  taking  its  place.    The  janction  between  the 
0  is  not  so  satisfactory  as  that  between  the  two  parts  of  a  fall  revet- 
it,  and  some  device  for  improving  this  connection  may  be  found  nee- 
,  though  I  think  not.    Should  it  be  so,  however,  the  balance  of 
now  on  hand  will  suffice  to  do  whatever  is  required  as  well  as  to 
■makt  all  needful  repairs  for  years  to  come. 

The  entire  work  is  to  day  in  as  perfect  condition  as  when  built,  not 

a  sdek  nor  a  stone  can  be  seen  to  be  displaced,  and  not  a  foot  of  earth 

[las  been  lost  behind  the  revetment    The  degree  of  confidence  placed 

in  the  work  by  those  most  familiar  with  it  may  be  inferred  from  the  fact 

ttat  several  manufacturing  and  warehousing  concerns  on  and  near  the 

I  hmk  have  recently  erected  extensive  and  costly  additions  to  their  build- 

hp.    The  elevator  and  compress  companies  have  built  out  on  piles 

iriven  through  the  revetment  so  as  to  recover  a  considerable  part  of  their 

lost  space.    The  appropriations  for  the  execution  of  the  present  project 

have  been  $256,250,  of  which  $239,651.35  have  been  expended.    This 

^  voald  make  the  actual  cost  of  this  work  about  $30  per  foot  of  bank,  but 

ftis  figure  is  much  above  the  probable  cost  of  future  work  of  the  same 

>  diaiaeter.    Adequate  explanations  of  the  large  cost  of  this  particular 

work  will  be  found  in  a  perusal  of  the  failures  and  mishaps  chronicled 

above.    Taking  the  last  3,000  feet  as  a  basis  for  future  estimates,  it  will 

'  be  seen  from  the  appended  statement  that  the  subaqueous  work  cost 

kss  than  $12  per  foot  of  bank.    For  complete  work  it  has  been  found, 

both  here  and  elsewhere,  that  a  subaqueous  mat  150  feet  wide  is  50  per 

cat.  of  the  total  cost.    These  mats  were  250  to  300  feet  wide,  but  assum- 

ia^  that  the  percentage  is  no  more  than  for  the  narrower  ones,  or  50 

yeroent.  of  the  whole,  we  should  have  the  cost  of  completed  work  less 

tban  $24  ])er  foot. 

This  is  the  heaviest  and  most  costly  work  of  its  kind  ever  put  down, 
and  it  will  certainly  protect  any  alluvial  bank  on  the  Mississippi  Biver, 
BO  Batter  how  difficult.  These  figures,  from  actual  experience,  'more 
than  justify  a  prediction  which  I  hazarded  before  this  last  part  was 
done,  to  the  effect  that  work  of  this  character  and  strength  could  be 
pot  down  for  $25  per  foot  I  am  now  able  to  state  positively  that  it 
can  be  done  for  less  than  $25  per  foot,  which  figure  may  be  assumed  as 
the  cost  of  protecting  the  few  banks  of  very  unusual  difficulty  which 
Baybeenconnlered.  For  all  ordinary  banks  the  cost  will  be  much  less. 
The  work  under  the  first  plan  described  above  was  done  by  Maj.  W. 
H.n.  Benyaurd.  The  final  repairs  to  it  were  made  by  Maj.  A.  M.  Mil- 
kr:  the  new  work  to  Jefferson  street  was  done  by  Capt.  G.  6.  Sears, 
tad  that  below  Jefferson  street  by  the  writer  of  this  report.  During 
the  entire  execution  of  the  present  project  Mr.  W.  AL  Bees  has  served 
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as  assistant  engineer  in  local  charge  with  zeal  and  ability,  which  ha 
contributed  in  no  small  degree  to  the  success  of  the  work. 

MEMPHIS  REACH. 

This  reach  extends  from, the  foot  of  Island  40, 10  miles  alcove  Mei 
phis,  to  Scanlau's  Landing*,  18  miles  below.  These  28  miles  of  riv 
have  for  several  years  been  characterized  by  more  than  average  dii 
culty  of  navigation,  and  were  for  that  reason  included,  under  the  til 
above  given,  in  the  first  report  of  the  Commission,  as  one  of  the  si 
localities  most  urgently  demanding  improvement.  In  1882  a  compr 
hensive  project  for  the  reach  was  formulated,  and  an  allotment  ( 
$300,000  was  made  from  the  appropriation  of  August  2  of  that  year,  ^ 
provide  plant  and  begin  the  work.  Since  that  time  appropriations  hal 
UQt  justified  the  allotment  of  funds  for  serious  prosecution  of  the  gel 
eral  plan,  but  the  necessary  small  amounts  have  been  applied  as  th( 
could  be  spared  to  secure  the  unity  and  safety  of  the  work  which  wi 
undertaken  under  the  stimulus  of  the  more  liberal  appropriation  C 
1882. 

The  work  mentioned  is  the  protection  of  a  caving  bank  in  Hopefiel 
Bend,  immediately  above  and  opposite  Memphis.    It  was  intended  t 
serve  the  double  purpose  of  preventing  the  river  from  leaving  the  hai 
bor  of  Memphis  and  of  avoiding  certain  unfavorable  changes  of  regime 
which  that  caving,  if  unchecked,  would  surely  have  produced  in  tb 
river  below.    Since  my  report  for  the  fiscal  year^  an  allotment  of  $60,00 
has  become  available  for  the  extension  of  this  work.    A  project 
submitted  and  approved  for  the  application  of  this  sum  to  the  coustroi 
tion  of  a  standard  revetment  from  a  junction  with  the  foot  of  the  ol( 
work  down-stream  as  far  as  the  money  would  go.    Based  on  the  lat( 
experience,  the  cost  was  estimated  at  $20  per  foot  of  bank,  and  arran;^ 
ments  were  accordingly  made  for  materials  to  build  3,000  feet.    Woi 
was  begun  early  in  September,  and  up  to  date  3,000  feet  of  subaqueous 
work  has  been  laid  and  half  that  distance  of  the  upper  bank  work,  with 
such  results  as  to  cost  as  to  make  it  certain  that  25  to  30  per  ceLt. 
more  work  will  be  done  with  this  money  than  was  at  first  thought 
possible.    Prices  both  of  materials  and  labor  are  the  same  as  hereto- 
fore.   This  great  saving  results  partly  from  an  unusually  favorable 
season  for  work,  but  principally  from  more  rapid  progress  due  to  in- 
creased experience. 

To  make  this  work  complete  and  self-sustaining  it  should  be  extended 
about  2,000  feet  below  the  point  which  will  probably  be  reached  under 
the  present  allotment.  The  old  work  is  in  good  condition  and  no  losses 
have  occurred  in  the  protected  part  of  the  bend,  though  the  rest  has 
been -caving  continuously  and  at  times  rapidly. 

LEVEES. 

.  Yazoo  Front. — K'o  work  has  been  done  on  this  line  since  the  date  of 
my  annual  report.  At  the  last  meeting  of  the  Commission  an  allotment 
of  $60,000  was  made  for  a  back  line  from  Hushpncana  to  Malone's 
Landing,  353  and  357  miles  below  Cairo,  respectively.  This  allotment 
was  conditioned  upon  the  contribution  by  the  levee  district  of  a  sum 
sufficient  to  complete  the  line,  estimated  to  cost  $100,000.  The  condi- 
tions of  the  allotment  have  been  formally  accepted  by  the  Levee  Board 
of  the  Upper  Yazoo  district.  In  view  of  the  difficulty  of  raising  the 
necessary  funds  during  the  present  fiscal  year,  which  ends  February  1» 
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I8S8,  and  the  risk  attendsnt  upon  beginning  each  an  important  line, 
lirossing  seversd  water-courses,  so  late  in  the  season,  the  Board  decided 
ko  postpone  the  work  ontil  next  year  and  made  an  appropriation  of 
|7.dOO  to  repair  the  front  line  and  hold  it  during  the  next  high  water. 
White  River  Front. — At  the  same  meeting  of  the  Commission  an  allot- 

E»it  of  $75,000  was  made  to  rebuild  and  repair  the  levee  on  the  White 
ver  Fiontfrom  Helena*,  Ark.,  down,  conditioned  upon  the  contribu- 
tion of  $50,000  towards  the  work  by  the  Cotton  Belt  Levee  District,  No. 
I,  of  Arkansas,  or  other  parties. 

After  much  delay,  resulting  mainly  from  the  difficulty  of  securing  the 
required  concert  of  action  among  the  large  owners,  many  of  whom  were 
ibsent,  it  was  finally  decided  to  proceed  under  the  State  laws  to  assess 
i  tax  upon  the  lands  benefited.  The  necessary  valuations  and  assess- 
ments were  made,  and  at  a  legal  meeting  held  for  the  purpose  a  tax  of 
9  per  cent,  upon  the  increased  valuation  of  the  lands  was  voted.  Based 
m  the  collection  of  this  tax  and  upon  certain  individual  guaranties, 
tte  Board  was  enabled  to  make  a  contract  at  a  reasonable  price  with  a 
yioniinent  and  reliable  contracting  firm.  From  this  firm  I  received 
ntisfaetory  assurances  that  they  would  put  up  unconditionally  under 
tiieir  contract  $48,000  worth  of  actual  embankment.  Allowing,  as  a 
moderate  estimate,  $2,000  for  the  expense  of  inspection,  which  is  borne 
by  the  Board,  this  secures  the  expenditure  of  $50,000  as  required  by 
tfae  Commission.  Bids  for  the  United  States  work  were  therefore  re- 
ceived. 

The  following  is  an  abstract  of  them : 

Jhtrmct  of  prap4>$aU  for  levee  ttork  on  levees,  White  River  Front,  received  in  response  to 
•drertisewtent  dated  October  8,  18^,  and  opened  October  27,  1887,  by  CapU  Smith  S, 
Letch,  Corps  of  Engineers,  U,  S.  Army, 
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Svh  Fcraa,  Memphis,  Tenn 

Omul  T.  UartoeU.  Mempbifl,  Tenn 

Ttiia.Bim1ine  Con.  CoospaDy,  Saint  Louis, 


^.iCttooeT, Mempbia,  Tenn 

*mkm  T.  Jeffenoo,  MemphiB.  Tenn 

A  A.  Anold  and  C.  F.  De  Garia,  Memphis, 

^T^fiitiiCo^'iiimiiiBi'ietkn '.'.'.'.[ 

Ccaaal  Coostr.  Campany.  Henderaoo,  Ky. . 

i-McDwen,  Memphis, Tenn 

omvKf  St.  SalliTaD,  Memphis,  Tenn 

i.  K.  J«l^rae^  J.  &  Gant,and  C.  A.  Bam- 

.«vw,5sMena.MiflS 

i-W.Seott.  Memphis,  Tenn 

A.  M.S(sTcr,  Memphis,  Tenn 
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The  award  was  made  to  the  lowest  bidder  on  each  section,  as  follows: 

Sections  8,  11,  and  12  to  D.  T.  Hartnett,  at  15  cents. 

Seetioiis  9  and  10  to  D.  T.  Hartnett,  at  14f  cents. 

Section  13  to  J.  T.  Jefferson,  at  16  cents. 

Hectiona  14  and  15  to  J.  J.  Coonoy,  at  19  cents 

The  average  price  for  the  line  is  I6i  cents. 

Contracts  have  been  made  with  the  parties  named,  and  the  line  will 
be  completed  by  Febraary  15, 1888. 
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CITIZENS*  BLUPP  PROTECTION. 

This  is  practically  a  contiDuation  by  private  subscription  of  the  Me 
phis  Harbor  revetmeDt.  It  consists  of  a  series  of  five  spur-dikes 
brush  and  stone,  resting  upon  large  floor  mats,  to  prevent  undercnttii^ 
The  origin  and  history  of  the  enterprise  and  the  general  plan  and 
results  of  the  work  are  described  in  full  in  my  annual  report  I  am  no 
able  to  present  sketches  of  the  general  plan  and  principal  details  of  oa 
struction  and  the  present  condition  of  the  dikes  and  bottom.  Th6i 
is  also  an  itemized  statement  of  the  cost  of  the  original  dikes. 

The  repairs  and  extensions  of  the  system  mentioned  in  my  last 
port  are  now  in  progress.    With  these  finished,  it  is  believed  that  tl 
system  will  be  complete  and  self-sustaining  until  such  time  as  it 
no  longer  be  needed. 

It  will  be  remembered  that  the  river  at  this  point  has  not  the 
alluvial  bank,  but  tiows  at  the  foot  of  a  bluff  nearly  100  feet  lii( 
Reasons  growing  out  of  this  circumstance  induced  the  substitution  b( 
of  the  spur-dike  for  the  mattress  revetment.  The  favorable  results  i 
tained  afford  an  assurance  that  where  the  conditions  are  unfavorable 
the  use  of  mattress  revetment,  spur-dikes  may,  at  a  slightly  great 
cost,  be  relied  upon  to  secure  the  desired  result. 

Seven  sketches  of  the  spur-dikes,  detailed  statements  of  expe» 
tures  for  the  same,  and  for  Momphis  Harbor,  and  financial  statemi 
and  balance  sheet  for  all  works  in  the  district  accomx)any  this  rej 
Very  respectfully,  your  obedient  servant, 

Smith  S  Leach, 

Captain  of  Engineers 

General  Q.  A.  Gillmore, 

President  Mississippi  River  Commission. 
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2212     REPORT   OF   THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 
App'opriation  for  improving  MiaMasippi  River ,  Second  Diatrict. 

FINA17CIAL   STATEMENT. 

Balance  on  hand  June  30, 1887,  as  per  last  report $91|99 

Amounts  received  since,  tIz: 

Reallotted  hj  Mississippi  River  Commission  : 

Levees,  White  River  Front $75,000.00 

Robinsonville  Levee,  Yazoo  Front 60,000.00 

135,00 

Total 226,95 

Expended  from  July  1  to  October  31,  1887 : 

On  account  Memphis  Harbor $13,890.96 

On  account  Memphis  Reach 4, 854. 05 

On  account  Memphis  Harbor  and  Reach 304. 22 

On  account  levees,  Yazoo-Mississippi  Delta  levee  district. . .  .50 

•  Frc 


On  account  levees.  White  River  Front •. 1, 995. 61 


21,04 


Balance  October  31,  1887 205,91 


Dr. 


General  balance  aheei, 
MEMPHIS  HARBOR. 


1887. 
June  30 

To  balance . 

i31. 012. 41 

,      1887. 
not  .qi 

By  amount  expended  from 

July  1, 1887,  to  date 

By  ba  lance 

•^'          !    

'ir 

31,012.41 

81J 

MEMPHIS  BEACH. 

1887. 
June  30 

To  balance  . 

'i      1887. 
$60,000.00  !    Oct.  31 

By  amount  expended  frona 

July  1, 1887,  to  date 

By  balance 



'  Oct  31 

53. 

60.000.00 

«, 

1887. 
June  30 

MEMI 

^HIS  HAKBOR  AN! 

)  REACH. 

To  balance 

|l       1837. 
$664.56   ;  Oct.  31 

1  Oct.  31 

By  amonnc  expended  from 

July  1, 1887,  lo  date 

By  balnnce 

4 

864.56 

i              1 

1687. 
Jit  lie  30 

LEVEES,  Y. 

iZOO-MISSISS] 

[PPI  DELT 

A  LEVEE  DISTRICT.  UPPER  YAZ 

GO. 

TithalanAA. 

$82.00 

1      1887.    1 
Oct    31  I   Rv  Ammint  Axnpnilml  fmm 

i 

\  Oct  31 

'July  1, 1887,  to- date 

'  By  balance 

82.00 

i      ! 

ROBINSOl 

^VILLE  LI 

.VEE,  YJ 

LZOO  FRO^T. 

1887. 
July   2 

To  amount  allotted  by  Mis- 

'                                                  1 

1887. 
Oct.  31 

By  balance   

•80. 
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General  balance  sheet — Continned. 
I^VEES,  WHITE  KIVEE  FKONT. 


Uy  S  ,  To  Mioonk  allotted  b3'  If  i»- 
sLacippt  Birer  Cotmniasion . 


I 


By  amoont  expended  from 

Jnly  1. 1887.  to  date 

By  balance 


$1,905.61 
73.*0«.39 


7S,0U0.00 


SECOND  DISTBICT. 


^AureemeiUB  wMde  under  appropriation  for  improving  Misaiasippi  Riter,  act  of  Angn»t 

5,  188G. 

[NoTember  1, 1886,  to  November  1, 1887.  J 


Ceotiacta  nuMle  witb — 


>     DUbanie-        Liabilities 
For  what  madci.   mentaander-         ooder 
I    contract.  contract 


Total 


.E.Brieke7 Bra»b and  poles.  |       $2. 

■Ce^  McLavs  &  Co Levee  work i       53, 

dT.  Hartnett ,....do 

AnioU  iL  Co do 

J^Cmn^j ' do 

"'.Hont^  Sc  Co Branhandpolc* 

HI*  Stockley «lo 

g—ri  T.  Hartnett '  Levee  work  — 

J.Ceon^v do 

T-JeOersoQ I. ...do 


Ml.  41 
J76.58  > 
16;  253. 04  I 
11. 838.  24  i 
12.415.75  I 
1,883,70" 
1,74ft  48  ' 


$4. 416. 30 
4.810.52 

73,000.00 


$2.  Ml.  41 

53,176.58 
16, 253. 04 
11.838.24 
12,415.75 
6,300.00 
6,590.00 

73.000.00 


100,258.20  . 


82. 256. 82  I     182, 515. 02 


DishureemenU  otherwite  than  under  contract. 


Fur  what  expendtd. 


1  say»pU<v. 
sappiies. . 


By  public  ' 

notice  and 

aealedpro- 

pooab. 


In  open 
market. 


ILUbUities.!      TotaL 


I 


$4, 766.  42  , 
l,8ia2i  j 


18,  072. 76 

846.35 

27. 139. 62 

2,24L13 


6,584.63 


$6. 640.  89 

1.0^.05 

5,417.80 

146.93 


38.299.80  1     13.298.67 


$19, 489. 07 

3. 74X.  61 

82,  557. 42 

2, 388.  06 


58. 183. 10 


Smith  8.  Leach, 

Captain  of  Engineers. 


UUx 
AX>X-AL  REPOBT  FOB  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 

Thb  Mississippi  River  Commission, 

President's  Office, 
JVeu?  Yorkj  September  21,  1888. 
8is:  The  Mississippi  Biver  Commission  has  the  honor  to  sabmit  a 
Import  for  the  fiscal  year  ending  Jane  30, 1888,  embracing  the  following 

i.  Surreys  and  examinations. 
^  CoQstraction. 
^  Financial  statements, 
i  Estimates. 
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2214     REPORT   OP   THE   CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 
SURVEYS  AND  EXAMINATIONS. 

This  work  was  in  charge  of  Capt.  S.  S.  Leach,  Corps  of  Engine^ 
until  March  17, 1885,  when  he  was  relieved  by  First  Lieut.  J.  L.  Im 
Corps  of  Engineers,  who  was  himself  relieved  by  Capt.  C.  F.  Pow« 
Corps  of  Engineers,  May  31,  1888.  ' 

As  stated  in  the  last  Annual  Eeport,  the  survey  of  the  Mississijl 
Eiver  below  Cairo  is  completed,  so  far  as  the  field  work  is  conceml 
while  the  preparation  of  the  maps  for  publication  is  still  to  be  Unisti 
and  the  surveys  on  the  Upper  Mississippi  have  been  only  partial 
executed. 

During  the  past  year  no  field  work  has  been  done,  and  the  offl 
work,  conducted  on  a  limited  scale  up  to  December  31,  1887,  has  b^ 
practically  suspended  since  that  time  for  want  of  funds. 

For  details  see  report  of  Lieutenant  Lusk,  secretary  of  the  Comm 
mission,  Appendix  B. 

CONSTRUCTION. 

Oeneral  service. 

This  work  was  in  charge  of  First  Lieut.  J.  L.  Lusk,  Corps  of  En 
neers,  until  May  31,  1888,  when  he  was  relieved  by  Capt.  C.  F.  Pow< 
Corps  of  Engineers. 

The  survey  fleet  and  part  of  the  general-service  fleet  have  been  h 
up  at  Chester,  111.,  where  such  repairs  as  were  needed  have  been  ma 

The  supply  of  stone  to  the  works  at  Memphis  and  Greenville  ib 
attended  with  a  complication  of  difficulties.  The  laws  relating  to  I 
use  of  convict  labor  made  it  impossible  to  obtain  it  from  the  penit 
tiary  authorities  at  Chester ;  the  low  stage  of  the  Ohio  cut  off  the  qa 
ries  on  that  river ;  and  the  protracted  low  water  on  the  Mississii 
with  the  dense  smoke  from  forest  fires,  made  navigation  very  slow  a 
hazardous.    The  loss  from  accident  was,  however,  trifling. 

For  details  and  financial  statement  see  report  of  Lieutenant  La 
Appendix  D. 

First  district 

(Cairo  to  foot  of  Island  No.  40, 220  miles.  Officer  incharjje,  Capt.  S.S.  Leach,  C 
of  Engineers,  to  March  25,  iy88  ;  after  that  date,  Capt.  W.  T.  Rossell,  Corps  of  E 
neers,  Memphis,  Tenn. ) 

1^0  work  of  channel  construction  has  been  done  during  the  year, 
consequence  of  the  prohibitions  of  Congress  as  to  revetment. 
November,  1887,  a  request  was  made  by  the  citizens  of  Hickman,  I 
that  the  specific  appropriation  of  $18,750  for  that  point  might  be 
pended  in  protecting  their  river  front ;  but  upon  examination  and 
port  by  the  engineer  officer  in  charge  it  appeared  that  there  wag 
reason  for  departing  from  the  resolution  adopted  by  the  Commissioi 
their  meeting  in  September,  1880. 

The  works  on  Plum  Point  Eeach  have  suff'ered  but  slight  damage  fj 
river  action ;  and  this  has  been  confined  to  unguarded  parts  of  the 
yetment  in  Fletcher's  Bend,  which  has  held  out  better  than,  in  its  un 
ijshed  condition,  was  expected.  In  the  dry  weather  of  November,  li 
fire  from  the  forests  was  communicated  to  Osceola  cross-dike  Nc 
and  800  feet  of  it  wa«  destroyed. 

The  deposits  behind  the  Plum  Point  dikes,  and,  to  some  extent 
the  chutes  and  secondary  channels  on  the  reach,  have  increased  in  de 
and  area;  and  the  restriction  of  the  low-water  channel  has  continae^ 
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ippesdh  ul*— report  of  Mississippi  rivee  commission.  2215 

Liotain  good  oaTigation.  The  least  depth  foand  daring  a  season  of 
iisiiallj  low  water  was  8.5  feet,  and  this  only  for  a  day  or  two,  and 
Ipeiiding  on  a  single  observation,  admitting  of  some  uncertainty;  aside 
Ed  this  the  least  depth  fonnd  was  9  feet. 

fflie  necessity  of  holding  the  bank  line  is  growing  evident.  Cavin'g 
lAshportBend  indicates  that  protection  will  be  needed  there;  the  up- 
■rend  of  the  Fletcher's  Bend  revetment  is  endangered  by  the  insta- 
Btyof  the  bank  above  it;  and  caving  below  the  Osceola  revetment 
psibly  threatens  to  re- open  Bnllerton  Ghnte. 

pDcnw.— With  the  allotment  of  $75,000  for  levees,  Plnm  Point  Reach, 
Kt  bank,  new  levee  has  been  bnilt  and  old  work  enlarged  for  22  miles 
HI  opposite  Ashport  to  the  Cr/iighead  Point  Levee,  closing,  in  con- 
petion  with  work  done  by  private  persons,  a  front  of  30  miles,  over 
kch,  in  the  flood  of  1882,  the  net  escape  was  35,000  cubic  feet  per 

For  details  see  report  of  Captain  Bossell,  Appendix  E. 

Second  district. 

(UandKo.  40  to  month  of  White  Biyer,  180  miles.  Officer  in  charge,  Capt.  S.  S. 
•eh.  Corps  of  Engineers,  to  March  25,  1885;  after  that  date  Capt.  W.  T.  Rossell, 
l|it  of  £DgiDeer%  Memphis,  Tenn.) 

Hie  channel  work  in  this  district  has  been  for  bank  protection,  con- 
ed to  Memphis  Harbor  and  Hopefield  Bend,  jnst  above.  During  the 
ir  there  has  been  added  to  the  revetment  in. Hopefield  Bend  4,000 
ear  feet  of  mattress,  3^  feet  wide;  105  linear  feet  of  repair  work  has 
m  done.  The  entire  length  of  bank  revetted  is  now  12,000  feet. 
K  officer  in  charge  estimates  that  an  extension  of  5,000  feet  down- 
ttm  will  be  needed  to  secure  Hopefield  Point, 
the  revetment  of  Memphis  City  front  down  to  Beale  street  and  the 
tiMms'  Bluff  protection  work  below  that  point  have  been  completed, 
?rther  forming  a  system  10,000  feet  in  length  and  perfectly  protect- 
l  the  bank  for  the  present.  Caving  in  front  of  Fort  Pickering,  how- 
er,  indicates  that  it  will  be  necessary  to  extend  the  system  about 
100  feet  farther  down. 

iCTfw.— Joroo  Front— The  allotment  of  $60,000  for  Robinsonville 
'ce  has  not  yet  been  expended,  awaiting  the  action  of  the  Yazoo- 

ippi  Delta  Levee  Board.    The  board  has  lately  announced  its 
to  begin  the  work,  and  authority  has  been  asked  to  make  an 

lent  with  the  State  contractor  for  work  to  the  extent  of  the  allot- 
ht;  the  whole  constmction  to  be  subject  to  the  inspection  and  ap- 
•vai  of  the  United  States  engineer  officer  in  charge  of  the  district. 
White  River  Front. — In  conjunction  with  the  board  of  Cotton  Belt 
R^ec  District  No.  1.  the  allotment  of  $75,000  has  been  expended  on 
le  extension  of  the  levees  below  Helena,  Ark.,  and  a  line  14 J  miles 
^K  has  been  completed  to  a  grade  2  feet  above  the  high  water  of 
IK. 

l£or details,  see  report  of  Captain  Rossell,  Appendix  P,  and  report  of 
mtions  of  Mississippi  River  Commission,  dated  December  16, 1887, 
WendixG. 

Third  District 

2UUi  of  White  Etver  to  Warrenton,  2-^0  miles.  Officer  in  charge,  Capt.  W.  T. 
""■fl,  Corp«  of  EngioeeiB,  Memphis,  Tenn. ) 

^i«  district  inclades  Lake  Providence  Eeach  and  the  harbors  of 
Renville  and  Vicksburg. 
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2216     EfiRORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMY. 

Lake  Providence  Reach, — No  work  has  beea  done  during  the 
The  condition  of  the  work  is  substantially  as  at  the  last  annasd 
the  tops  of  the  piles  in  all  the  systems  giving  way  to  decay  and 
tack  of  drift.    This  does  not  sensibly  affect  the  deposits  in  the 
chutes;  the  depth  of  water  in  them  remains  stationary  or  contin 
decrease,  except  at  Mayersville,  where  the  caving  at  the  head 
Island  has  flanked  the  dike.    Here  the  chute  has  increased  in  depi 

The  revetments  on  Mayersville  Island  and  at  Pitcher's  Point 
as  at  the  last  report,  the  small  portions  still  in  place  having  and 
no  further  loss. 

The  lowest  water  of  the  year  was  15  feet  on  the  Lake  Provide 
gauge  November  22-24,  at  which  time  Stack  Island  Crossing,  i 
shoalest  on  the  reach,  gave  9  feet  depth.  The  least  depth  on  this  en 
ing,  which  has  deteriorated  since  the  suspension  of  operations,  w« 
feet,  in  September,  at  a  higher  stage,  before  the  river  had  selected' 
low-water  channel. 

The  banks  of  the  reach  have  been  more  unstable  than  heretofore^ 
consequence  apparently  of  changes  in  the  regimen  of  the  river  abtf 
the  total  caving  amounting  to  about  300  acres  on  each  bank.  \ 

Greenville  Harbor. — The  attention  of  the  Commission  was  invited^ 
1883,  to  the  recession  of  the  bank  at  Greenville,  Miss ,  and  in  the  A 
nual  Keport  for  1884  an  estimate  for  the  protection  of  this  place  wast 
troduced.  In  the  act  of  August  5,  1886,  a  specific  appropriation  j 
$37,500  was  made,  but  the  Commission,  considering  this  too  small  i| 
successful  application,  did  not  feel  justified  in  recommending  its  ^ 
penditure. 

In  July,  1S87,  the  city  of  Greenville  having  engaged  to  supplei 
the  appropriation  by  at  least  on  equal  amount,  a  project  was  adoj 
which  received  the  approval  of  the  Secretary  of  War,  and  has 
been  carried  into  effect.  The  system  includes  10  sloping  spurs  of 
work  resting  on  mattress  foundations  and  extending  from  the  dee] 
water  to  high-water  mark.  These  are  Situated  about  500  feet  a; 
and  by  their  action  on  the  currents,  shown  by  the  filling  which 
have  already  induced,  have  protected  that  part  of  the  bank  itnm( 
ately  endangered.  In  case  the  remaining  part  of  Island  83,  which  „ 
just  above  the  works,  and  has  been  subject  to  serious  erosion,  should  i 
carried  away  before  the  strain  upon  it  is  relieved,  the  upper  end  of  d 
work  just  finished  will  be  exposed  to  attack,  and  additional  work  w] 
be  required  to  make  it  secure.  Extension  down-stream  is  also  to  t 
provided  for.  The  cost  of  the  work  just  completed  is  about  920  pN 
linear  foot  of  bank  protected. 

Vicksburg  Harbor. — The  project  for  improvement  by  constrnctiii 
dikes  and  dredging  a  basin  and  canal  to  5  feet  below  the  zero  of  t) 
gauge,  as  stated  in  the  last  annual  report,  was  recommended  by  the  Goo 
mission  July  1,  1887,  and  approved  by  the  Secretary  of  War,  with  ai 
thority  to  begin  the  work  with  the  specific  appropriation  of  the  act  < 
August  5, 1886.  In  pursuance  of  the  project  a  close  dam  haQ  been  bai 
from  the  city  to  De  Soto  Island,  1,750  feet,  and  a  screen  dike  4,000  f« 
in  length,  from  the  foot  of  De  Soto  Island  to  and  along  the  canal.  Til 
canal  has  been  dredged,  for  its  full  length  of  5,150  feet,  to  18  feet  c 
the  gauge,  with  a  width  of  75  feet,  which  under  the  contract  is  to  be  ii 
creased  to  100  feet. 

The  mean  fill  over  the  canal  site  during  the  year  has  been  1.2  fee 
It  is  expected  that  after  completion  of  the  work  this  will  be  redaoe 
one-half,  leaving  less  than  30,000  cubic  yards  lo  be  removed  by  annai 
dredging. 
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JMia  Point. — ^No  work  has  been  done,  bnt  several  slips  in  the  bank 
IDTe  the  revetment  show  erosion  there  which  will  require  extension  6t 
B  revetment  up-stream. 

Letees— Tensas  Front. — With  an  allotment  of  $56,500  for  the  levee 
m  Amos  Bayoa  to  Arkansas  Oity,  and  a  later  allotment  of  $155,083 
t  levees  from  Amos  Bayoo  to  the  Louisiana  State  line,  work  has  been 
nied  on  along  the  whole  front.  It  had  been  decided  by  the  Com- 
ission  to  build  the  line  3  feet  above  the  highest  water  from  Amos 
ijoa  to  Luoea  Landing;  from  there  to  Arkansas  City  2^  feet,  and  the 
Bst  3  feet,  except  at  lake  crossings,  where  greater  height  would  be 
».  This  work  has  been  finish^,  with  the  exception  of  a  portion 
m  Lucca  Landing,  where  caving  is  feared,  and  the  Whiskey  Chute 
e,  where  extensive  sinking  has  delayed  completion. 
The  escape  on  this  front,  from  Amos  Bayou  to  the  lower  limit  of  the 
Mrict,  opposite  Warrenton,  Miss.,  during  the  last  high  water,  has 
Ben  confined  to  a  gap  left  in  a  part  of  the  work  done  in  the  State  of 
ikansas  by  the  State  of  Lonisiana,  and  a  small  break  near  Grand  Lake; 
le  levees,  with  these  exceptions,  being  continuous.  Considerable  sink- 
ig  has  occnrred  at  Lake  Chicot  crossing,  and  more  may  be  expected. 
For  details,  see  report  of  Captain  Sossell,  Appendix  H. 
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Fourth  DistricL 

tnentcm,  Mias.,  to  Head  of  Passes— 484  miles.    Officer  in  charge,  Capt.  D.  C. 
i.  Corps  of  EngineeTB,  New  Orleaus,  La.) 

Harbor  of  New  Orleans. — In  Gouldsboro  Bend  one  new  spur  has  been 
Mistracted  and  two  others  raised  to  grade,  completing  the  system  of 
X  spurs,  as  projected.  Examination  shows  that  the  construction  has 
loteeted  the  bank ;  it  can  not  be  discovered,  however,  that  any  deposit 
Biween  the  spurs  has  been  induced. 

BMification  of  Red  and  Atchafalaya  rivers, — The  location  fixed  ui>on 
r  the  first  of  the  projected  system  of  six  submerged  dams  in  the  Atch- 
Usya  is  about  500  feet  below  the  Bayou  des  Glaizes.  The  mattress 
1  for  this  dam  has  been  laid  during  the  year,  and  connected  with  the 
tees  on  each  side  by  earthen  dikes  sodded  or  (if  below  ordinary  high 
ater)  paved  with  stone. 

For  the  maintenance  of  a  navigable  channel  in  lower  Old  River,  $15,000 
Bh  allotted.  This  was  expended  during  the  low-water  season  in  an 
leffectnal  attempt  to  keep  the  channel  open  by  the  methods  heretofore 
Kd.  The  failure  was  due  to  the  same  causes  as  in  the  preceding  year, 
fat,  the  forcing  np  of  the  bottom  by  the  weight  of  the  banks,  as  the  river 
il,  and  the  absence  of  scouring  force  due  to  the  simultaneous  decline 
^  both  rivers,  with  feeble  currents  in  alternating  directions.  Naviga- 
iOQ  was  closed  from  the  begmning  of  August  to  the  middle  of  Decem- 

r  I^eeo. — ^With  allotments  amounting  to  $  105,000,  the  Deer  Park  levee 
■s  been  built,  and  np  to  May  30  about  one-half  of  the  new  Kempe 
Bvee.  The  State  and  district  authorities  have  undertaken  the  closure 
f  Diamond  Island  gap  by  a  levee  nearly  7  miles  long,  of  which  about 
M-thirds  has  been  completed.  Eepairs  have  also  been  made  to  the 
rree  at  Ship|]^s  Bayou  and  to  Olasscock's  levee,  which  had  been  again 
iuiaged  by  beavers. 

When  work  now  in  progress  is  completed  the  only  gaps  in  levees  in 
•is  district  will  be  Bougere  Crevasse,  23,400  feet  lung,  and  from  Black 
Biwk  to  Red  River,  about  90,000  feet. 

Surveys  in  Morganza  Bend  show  an  increase  in  area  of  the  river  sec- 
thw  both  above  and  below  the  site  of  the  crevasse  since  its  closure. 
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For  details  uud  a  discussion  of  tbe  Atcbafalaya  problem,  see  rep 
of  Captain  Kingman,  Appendix  I. 

BEMARKS. 

No  appropriations  for  tbe  expenses  of  the  Mississippi  Eiver  Comn 
sion  bave  been  made  since  July  7, 1884.  The  result  has  been  that  dj 
Commission  has  been  unable  properly  to  perform  its  duties  or  to  d 
amine  the  works  for  which  it  is  reponsible.  No  inspection  by  the  Col 
mission  of  the  works  along  the  river  has  been  possible  since  Novembei 
1885,  on  account  of  lack  of  funds. 

The  river  and  harbor  act  of  August  5, 1886,  limited  the  Commissi0 
in  the  use  of  revetment  to  so  great  a  degree  as  to  make  it  unadvisaU 
to  attempt  much  work  on  the  Plum  Point  and  Lake  Providence  reacU 
with  the  funds  it  provided.  The  result  of  this  limitation  has  been  Joi 
of  work  and  increase  in  the  final  cost  of  impiovement.  The  last  wol 
of  any  importance  on  these  reaches  was  with  the  funds  provided  by  ll 
river  and  harbor  act  of  July  5, 1884;  thus,  during  a  long  interval  i 
time,  the  works  have  been  exposed  to  the  attacks  of  the  river,  and  fl 
all  wood- work  above  water  to  great  injury  by  decay.  In  the  Plum  Poii 
Beach,  while  some  work  has  been  lost,  the  injury  as  yet  has  not  bee 
arge,  but  the  works  in  the  Lake  Providence  Beach  are  now  in  a  very  ui 
latisfactory  condition. 

FINAIICIAL  STATEMENTS. 

Appropriation  for  salaries  and  expenses  Mississippi  River  Commission: 

Balance  on  handJnly  1,  1887 $3,501. 

Expended  from  July  1,  1887,  to  June  30,  1888 3,r)O0J 

Balance  on  hand  July  1,1888. 0. 

Appropriation  for  surveys  of  Mississippi  River: 

Balance  on  hand  Julv  1,  1887 10,48L^ 

Expended  from  July  1,  1887,  to  June  30,  1888 9,597. 

Balance  on  hand  July  1,  1888 883. 

Appropriation  for  improving  Mississippi  River: 

Balance  on  hand  July  1,  1887 1,402,936. 

Refunded  on  sundry  accounts 

Total 1,402,937. 

Expended  from  July  1,  1887,  to  June  30, 1888 965,934. 

Balance  on  hand  July  1,  1888 437,002. 

ESTIMATE  OF  FUNDS  FOR  THE  MISSISSIPPI  RIVER  COMMI8SIOX  FOR  THE  FISCAL  YK. 

ENDING  JUNE  30,    1890. 

Sundry  civil  hill, 

Mississippi  River  Commission  :  For  salaries,  inspections,  and  traveling  ex- 
penses of  the  Mississippi  River  Commission  ;  for  printing  and  telegraph- 
ing; for  office  expenses  and  miscellaneous $35,C 

River  and  harhor  bill. 

For  surveys  and  examinations  of  the  Mississippi  River  from  the  Head  of  the 
Passes  to  its  headwaters — continuing  survey -• $150, C 

For  improving  the  Mississippi  River  from  the  Head  of  the  Passes  to  the 
mouth  ofthe  Ohio  River  ...1 4,000,C 

For  work  at  Columbus,  Ky.— continuing  improvement 25,  C 
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jrwnrk  at  Hickman,  Ky. — continaiu^  improvement $181,750 

Ir  work  at  GreeDYille,  Miss. — cootinamg  improvomeut 2^10,000 

hr  vork  at  VickaburK.  Mias  « 125,000 

krwork  at  New  Orleans,  L.a 230,000 

^  reetificatioQ  of  Red  and  Atcbafalaya  rivers 300,000 

C.  B.  COMSTOCK, 

j  Lieut  CoL  of  Engineers^ 

BvL  Brig.  Qen.^ 
President  Miss.  R,  Comm. 
Ohas.  B.  Suter, 
Li^ut  CoL  of  Engineers^  U.  S.  A. 
B.  M.  Harrod. 
I  B.  S.    Taylor. 

i  S.  W.  Ferguson. 

O.  H.  Ernst, 

Major  of  Engineers. 
The  Secretajry  op  War, 

(Throagh  the  Chief  of  Engineers.) 
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(iwxxDix  H. — Report  of  Captain  Rossell  upon  operations  in  the  third  district. 

1.  Report  of  Captain  Rossell  upon  Vicksbnrg  snrvey. 
|irrexDix    L — Report  of  Captain  Kingman  npon  operations  in  the  fonrth  district. 
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3.  Constrnction  and  repair  of  levees. 
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Chanj^es  in  bank  lines.  Appendix  E. 
Ibnphtfl  Reach  and  Harbor,  Appendix  F. 
V>pHi^M  Bend,  Appendix  F. 
ptMTille  Harbor  improvement,  Ap])endix  H. 
We  Providence  Reach,  Appendix  H. 
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Ticinburg  Harbor,  details  of  improvements,  Appendix  H. 
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^■ffOTement  of  harbor  at  New  Orleans,  Goldsboro  Bend. 

XoR. — In  con<ieqnence  of  the  resigaatioa  of  Profes93r  Henry  Mitchell,  there  is  a 
^mocy  in  the  Commission. 
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Appendix  A. 

EFFECT    OF    OVERFLOW    IN    DIMINISHINa    VELOCITY  OF    MISSII 
RIVER,  AND  EFFECT  OP  LEVEES  ALONG  YAZOO  FRONT   ON 
HEIGHTS  IN  1882  AND  1883. 

SECOND  PAPER. 

Paper  presented  hy  General  C,  B.  Cometock  at  a  meeting  of  the  Commission  ou  l 
steamer  Mississippi  November  10,  1885. 

1.  In  a  paper  dated  March  15, 1884,  addressed  to  the  Mississippi  Riv^or  Commia 
and  published  in  its  annnal  report  for  1885,  I  concluded  :  Ist,  that  the  observal 
of  the  Commission  give  no  support  to  the  theory  "that  when  flood  escape  otm 
Mississippi  River  banks  begins  the  velocities  in  the  main  river  are  checked  ami 

•posits  induced;  and  the  checking  of  velocity  arises  from  this  escape;"  ^ 
*^  the  theory  that  levees  built  in  1882-83  reduced  the  flood  heights  at  Vicksbiq 
1883  as  compared  with  1882  is  not  needed  to  account  for  the  facts.'' 

Under  date  of  August  28,  1885,  Maj.  C.  R.  Snter  submits  to  the  president  oC 
Commission  a  paper  prepared  in  accordance  with  Major  Suter's  instructions,  dial 
ing  from  those  conclusions.  As  those  conclusions  were  correct,  the  paper  needs  c 
ination. 

The  first  conclusion  will  first  be  considered.     The  majority  of  the  Mississippi 
Commission,  in  their  report  for  1883,  say:  ^*The  loss  of  volume  through  high- 
outlets  causes  both  a  diminution  of  velocity  and  a  deflection  of  the  thread  of 
ment  of  the  stream  towards  the  outlet,  accompanied  by  loss  of  the  power  m 
transport  the  material  with  which  it  is  loaded." 

If  it  is  true  that  when  overflow  begins,  the  velocity  in  the  river  is  diminii 
the  overflow  accurate  velocity  observations  in  the  maiu  river  at  the  time  of  i 
escape  should  establish  that  fact.     In  my  paper  of  March  15,  1884,  I  showed  that 
Commission  was  then  in  possession  of  such  observations  at  twelve  points  where  «1 
flow  occurred,  scattered  from  near  Saint  Paul  to  the  Red  River.    At  eleven  of  tl 
points  there  is  no  decrease  in  the  velocity  of  the  main  river,  as  it  rises  from  theif 
when  overflow  begins,  to  its  maximum  stage.    At  one,  |Iays'  Lauding,  there! 
slight  decrease.    At  eight  of  the  twelve  stations  the  velocity  steadily  increases < 
ing  this  period.    At  three  others  the  velocity  remains  about  the  same  daring  ( 
period.    At  two  of  these  three,  Grafton  and  Clayton,  this  constancy  of  velocity  I 
mg  the  overflow  period  seem.s  to  be  accounted  for  by  the  local  slopes.     At  the  tU 
Hannibal,  there  are  not  snfficieut  data  for  discussion;  at  one    out  of  the  twe| 
namely,   Hays'  Landing,  there  are  at  times  great  irregularities    in  the  velooiW 
which  are  at  least  in  part  accounted  for  by  the  variation  m  slopes;    but  the  velocM 
while  the  river  was  rising  from  its  overflow  stage,  January  23,  to  its  maximum  fae^ 
March  20,  were  quite  regular.     From  January  23  to  February  27,  the  velocities  vtfli 
little  from  5.9  feet.     Between  February  27  and  March  20  ten  velocities  were  mei 
ured.    They  are  well  represented  by  a  right  line  giving  for  February  27,  1882,  g«^ 
equal  37.52  feet,  mean  velocity  equal  6  feet,  and  for  March  2i),  1882,  ^ange  eqi 
38.59  feet,  mean  velocity  equal  5.5  feet.     Hero  is  a  case  where  the  velocities  dimisi 
about  0.5  foot  as  the  river  rises  towards  its  maximum.     But  in  my  judgment  tbisf 
crease  of  8  per  cent,  in  velocity  is  essentially  accounted  for  by  the  fact  that  thefi 
in  the  water-surface  from  Lake  Providence  to  Hays*  Landing  was  4.05  feet  on  P« 
ruary  27,  1882,  and  3.28  feet  on  March  20,  1832,  a  decrease  of  19  per  cent.,  while /« 
Hays' Landing  to  Yicksburg,  on  the  same  dates,  the  falls  were  12.98  feet  and  9.87  fee 
a  decrease  of  24  per  cent.    These  decreases  above  and  below  Hays'  Landing  indici 
a  reduction  in  the  slope  between  the  two  dates  of  about  21  per  cent,  at  this  plaf 
which,  by  the  ordinary  velocity  formula  would  account  for  a  diminution  in  veloci 
of  10  per  cent.,  or  slightly  more  than  the  observed  diminution.     No  new  theory 
needed  to  account  for  the  difl'erence  in  velocity  between  the  two  dates,  February  J 
1882,  and  March  20,  1882. 

2.  It  seems  scarcely  necessary  to  say  to  the  Commission  that  slopes  over  lon^  di 
tancesare  used  because  they  are  the  only  ones  available  for  comparisons.  While  i 
high  stages  the  slopes  on  the  river  become  much  more  uniform  that  at  low  river,  y< 
the  changes  in  slope  at  a  given  station  derived  from  stretches  of  the  river  above  sb 
below  (the  lower  being  46  miles  in  length),  must  be  regarded  as  giving  only  age' 
eral  indication  of  the  changes  going  ou  in  the  local  slope,  which,  however,  is  val« 
able  in  the  absence  of  more  accurate  information. 

The  paper  submitted  by  Major  Snter  contains  remarks  on  the  Fulton  slopes  an 
discharges  of  1884,  and  those  between  Arkansas  City  and  Vicksburg  in  1832  and  !«** 
They  add  no  information  that  affects  my  flrst  conclusion.    Every  one  knows  that  tb 
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part  of  a  velocity  carve  is  Bometimes  irregular.  The  important  point  is,  do  the 
lities  aerioosl  J  decreasQ  when  the  overflow  stage  is  reached  in  consequence  of  the 
escape  over  the  banks,  and  does  this  checking  of  velocity  cause  deposits  in  the 
below  T  If  the  checking  of  velocity  without  any  change  of  slope  to  account 
it,  were  a  fact,  it  ceitatnly  ought  to  be  shown  at  some  one  of  our  twelve  discharge 
ions  examined.  As  it  is  not^  I  can  only  repeat  my  first  conclusion,  namely,  **  that 
observations  of  the  Commission  give  no  support  to  the  theory  that  when  flood 
bme  over  the  Mississippi  River  banks  begins  the  velocities  in  the  main  river  are 
iheoked  and  deposits  induced,  and  that  the  checking  of  velocity  arises  from  this 
bttpe." 

L  X    Tbe  second  conclnsion  in  my  paper  of  March  15, 1884,  is,  that  '*  the  theory  that 

pvees  bnilt  in  18d2-'83  rednced  the  flood  heights  at  Vicksburg  in  1883  as  compared 

irith  1882,  is  not  needed  to  account  for  the  facts/' 

Major  Sater,  in  his  letter,  dissents  from  this.     In  my  paper  of  March  15,  1884,  my 

■elusion  was  based  merely  on  the  relative  stages  of  the  Mississippi  River  at  He- 

Da;  on  those  of  the  White  and  Arkansas  rivers  at  or  near  the  time  of  the  mazi- 

Vicksborg  gaage-reailing,  and  on  the  probably  smaller  return  flow  from  the 

kno  swamp  in  lb83  than  in  Ic^.     As  the  gauges  from  Lake  Providence  to  Helena 

ttbe  maximum  stage  (48.8)  at  Vicksburg,  March  20,  lb8'^,  were  higher  than  at 

te  Vicksburg  maximum  stage  (43.8)  April  7,  ld»3,  by  amounts  that  increased  from 

feet  at  Vicksburg  to  9  feet  at  Helena,  this  strongly  indicated  a  smaller  discharge  in 

hat  part  of  the  river  in  1883.     Butin  my  paper  no  attempt  was  made  to  determine  the 

^edse  discharges  in  18^3,  as  the  data  for  such  a  determination  are  far  from  sufficient 

It  exactness  between  Helena  aud  Vicksbnrg.     As  the  paper  submitted  by  Major  Suter 

fttenpts  to  determine  snoh  discbarges  and  give  a  value  for  the  discharge  at  Vicksburg 

Is^l  at  the  maximum  gauge-reading  which  for  the  main  river  at  Vicksburg  is 

7,000  cubic  feet  per  second   larger  than  the  corresponding  discharge  in  1882  (the 

faaoo  swamp  return  flow  in  both  years  being  excluded),  it  becomes  necessary  to 

lake  the  best  estimate  possible  of  these  discharges  in  1882  and  1883  in  order  to  <uiow 

bat  ray  conclusions  were  correct  and  that  the  paper  is  not. 

4.  On  March  20,  1882,  the  Vicksbnrg  gauge  reached  its  maximum  for  the  year 
r  48.75  feet,  and  the  discharge  at  Hays'  Lauding  on  that  day  was  937,000  cubic 
«  with  a  gauge-reading  of  38.59  feet.  On  April  7,  18^,  the  Vicksburg  gauge 
tosched  its  maximum  for  that  year  of  43.80  feet,  and  the  Lake  Providence  gauge  read 
IbBOfeeL  What  was  the  discharge  at  Hays'  Landing  on  that  day  T  There  was  no 
pBSLgb  record  at  Hays'  Landing,  and  the  Hays'  Landing  gauge-reading  must  be  com- 

Kted  from  the  Lake  Providence  reading.  In  1882,  at  Lake  Providence  stage  of  33.20, 
It  gauge  read  on  an  average  about  0.5  foot  more  than  the  Hay's  Landing  gauge, 
M  32.7  feet  will  accordingly  be  taken  as  the  Hays'  Landing  gauge-reading,  April?, 
fetfl  If  the  Hays^  Landing  discbarge  curve  of  1882  gave  in  the  vicinity  of  this 
pa{:e^reading  but  a  single  value  for  the  discharge  that  value  might  be  taken  as  an  ap- 
prazimation  to  the  discnarge  there  on  April  7,  1883.  Unfortunately,  in  the  vicinity 
M  33  feet  it  gives  widely  varying  values  for  the  discharge.  It  is  known  that  slope, 
wkco  mean  depths  varv  little,  exercises  a  powerful  influence  on  velocity.  Hence,  in 
adecting  from  the  discharge  curve  of  1882  a  discharge  which  would  most  probably 
^epnseot  that  of  April?,  1883,  the  dates  in  1882  selected  should  have  not  only  gauge- 
Rsdings  but  also  slopes  as  nearly  equal  as  possible  to  those  observed  April  7,  1883. 

The  nearest  gauges  read  in  both  years  were  those  of  Greenville,  Lake  Providence, 
■ad  Vicksburg,  hence  these  must  be  used  in  comparing  slopes.  (It  is  not  probable 
Hot  the  average  values  of  tbe  slopes  would  be  much  different  if  Hays'  Landing  were 
ti  replace  Lake  Providence.)  On  April  ?,  1883,  the  fall  in  the  river  surface  from 
Cfvenville  to  Lake  Providence  was  19.13  feet,  and  from  Lake  Providence  to  Vicks- 
fcarjl  was  12.98  feet. 

^•Doe  the  return  flow  from  the  Yazoo  swamp  produces  most  effect  on  slope  where  it 
Cficrnthe  Mississippi,  and  the  effect  nearly  disappears  in  going  up-stream,  there  is 
nasoD  to  believe  that  while  the  Yazoo  swamp  return  flow  is  controlling  the  fall  be- 
tween Lake  Providence  and  Vicksbnrg,  the  local  slope  at  Hays'  Landing  will  depend 
■reck  more  closely  on  the  average  slope  above  than  on  that  below.  Therefore,  since 
tbete  was  no  time  in  1882  when  the  two  falls  from  Greenville  to  Lake  Providence  and 
frnn  Lake  Providence  to  Vicksburg  were  each  equal  to  those  falls  on  April  7,  188:), 
vemnst  take  the  date  in  1882  when  the  fall  from  Greenville  to  Lake  Providence  was 
mm  nearly  equal  to  the  same  fall  on  April  7,  1883. 

la  1892  tbe  Greenville  gauge  record  is  missing  from  April  9  to  April  22  inclusive, 
^  as  far  as  can  be  judg^  by  the  general  form  of  tbe  curve,  and  from  a  comparison 
•^it  with  that  of  Arkansas iCity,  the  fall  between  Greenville  and  Lake  Providence 
m  the  river  sorfaoe,  between  February  1, 1882,  and  June  25,  1882,  had  no  value  less 
tei  20.96  feet,  which  was  reached  on  May  6, 1882.  On  that  day  tbe  fall  from  Lake 
^nwjOieaee  to  Vicksburg  was  14.43  feet.     From  these  data  it  is  seen  that  at  no  time 

•twecn  February  1  and  June  25,  1832,  was  tho  average  slope  between  Greenville  and 

Uke  Providence  as  small  as  on  April  7, 1883 ;  that  its  minimum  value  in  the  overflow 
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period  in  1882  was  on  May  6,  1882,  when  it  was  9  per  cent,  greater  than  on  Apd 
18H3;  and  that  on  May  6,  18»2,  the  average  slope  between  Lake  Providence  \ 
Vicksburg  was  10  per  cent,  greater  than  on  April  7,  1883.  Both  stretches  agrei 
indicating  a  less  slope  at  Hays'  Landing  at  the  later  than  at  the  earlier  datOi' 
giving  double  weight  to  the  first  it  wonkl  follow  that  the  Hays'  Landing  slope  w 
per  cent,  less  in  1^3.  May  6, 1882,  the  Lake  Providence  gange  read  32.85  feet. 
It  read  33.20  feet  on  April  7,  1883.  There  is  no  information  to  show  that  the  it^ 
bed  had  changed  between  1882  and  1883,  so  that  we  mnst  depend  on  gaiige^readl 
and  the  slopes  for  the  discharge  at  Hays'  Landing  on  April  7,  1883.  The  gaage-i 
ings  are  practically  the  same,  the  evidence  adduced  above  is  strong  that  thei 
was  mnch  less  at  the  later  date.  The  conclusion  then  follows  that  on  April  7, 
the  discharge  at  Hays'  Landing  was  less  than  on  May  5  or  6,  1882,  when  it  was 
served  as  790,000  cubic  feet.  This  value  will,  however,  be  taken  for  the  discharge 
April  7,  1883. 

5.  Having  fonnd  937,000  and  790,000  cubic  feet  per  second  as  valnes  for  the  ^ 
charges  at  Hays'  Landing  at  the  times  of  the  maxim nm  floods  at  Vicksbnrg  in  1 
and  1883,  those  for  the  part  of  the  river  between  Arkansas  City  and  Cottonwool 
miles  below  Hays'  Landing,  where  the  return  flow  from  the  Yazoo  swamp  in  1882 
gan  to  come  back  into  the  river,  may  now  be  compared.    Siuce  no  measures  were  mi 
of  the  Yazoo  return  flow  in  either  year,  no  reliable  comparisons  of  discharges  in  \ 
two  years  can  be  made  between  Cottonwood  and  Vicksburg,  and  the  paper  ten(' 
confuse  and  mislead  by  neglecting  this  fact.     March  20,  1882,  the  Hays'  Lai 
observed  discharge  was  937,000  cubic  feet  per  second.     There  was  no   escape 
tweeu  Hays' Landing  and  Cottonwood.    The  Mississippi  River  CommiHsion  Re] 
for  1884  gives  no  escape  into  the  Yazoo  swamp  between  Hays'  Lauding  and  Arkai  _ 
City  and  (pp.  81-2)  an  escape  of  82,000  cubic  feet  into  the  Tensas  swamp  between  fl 
same  points.     This,  added  to  937,000,  gives  1,019,000  for  the  discharge  at  Arkaoi 
City  on  March  19, 1882.     Adopting  the  probably  too  large  value,  790,000  cubic  ftoi 
previously  obtained  as  the  discharge  at  Hays'  Landing  on  April  7,  1883,  since  d| 
river  from  Hays'  Landing  to  Arkansas  City  was  below  overflow  stage,  the  ea^ 
discharges  may  be  assumed  as  approximations  over  the  whole  stretch.  ; 

TabuTatiog  the  results  for  dates  of  maximum  flood  at  Vicksburg  in  1882  and  1881 


Date. 

Gauge. 

♦4.00 
37.25 
38.32 
33.20 

Ducliai« 

ArkanaiU)  City 

Map.  19,1882 
Apr,    6.1&« 
Mar.  20, 1882 
Apr.    7,18h.3 
Mar.  20, 1882 
Apr.    7,1883 

1.0I8,« 

Do .-...-' 

79^11 

I«al(e  Providence 

9^,9 

Do 

79a.M 

Cottonwood 

mM 

Do 

... 

790.  M 

From  this  table  it  is  seen  that  the  return  flow  of  the  Yazoo  swamp  in  1882,  at  th 
time  of  the  raaximnm  Vicksburg  flood  on  March  20,  was  superposed  at  Cottonwool 
and  below  on  the  main  river,  which  had  a  larger  discharge  than  at  the  correspondioj 
maximum,  April  7,  1883,  by  about  147,000  cubic  feet. 

The  paper  submitted  by  Major  Suter  gives  the  following  table,  in  which  the  difl 
charges  for  1882  agree  with  those  given  in  the  preceding  table,  while  for  1883  the; 
difier  widely. 


Date. 


Arkansas  City ... 

Do 

Lake  Providence 

Do 

Viclcsburg 

Do 


Mar.  19.1882 

Apr.  5.188:1 

Mar.  20, 1882 

Apr.  0,1883 

Mar.  21,1882 

Apr.  7, 1883 


Gange. 

Discharge 

FeeL 

k 

44.80 

1.012,00 

37.10 

964,08 

38.30 

937,  OP 

33.05 

964.  M 

48.75 

668,5 

43.80 

905.00 

The  cause  of  the  dififoronco  needs  examination.  It  should  bo  noted  that  the6G8,0Oi 
and  905,000  cubic  feet  given  in  the  last  table  as  Vicksburg  discharges  are  notsu^*' 
in  fact,  but  are  Vicksburg  discharges  minus  Yazoo  swamp  return-flow,  and  hono 
thoy  give  no  idea  of  tiie  relative  Vicksburg  discharges  in  the  two  years. 

To  get  the  discharge  at  White  River  on  April  7, 1883,  the  paper  takes  the  Jleleof 
discharge  for  April  3, 1883,  from  the  Helena  discharge  curse  of  1882  as  740,000  cubK 
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and  then  to  get  tlie  discharge  at  White  River  on  April  4  adds224»000  cubic  feet,  de- 
'  bj  a  very  ancertain  method,  when  asimple  and  pretty  reliable  one  might  have  been 
At  White  River  the  Mississippi  was  aboat  6  feet  below  overflow  stage  on  Apnl 
so  that  the  White  River  swamp  most  ha7e  been  almost  entirely  draine<l.  In- 
the  Helena,  and  Menaphis  guage  carves  show  that  the  far  larger  St.  Francis 
p  was  almost  entirely  drained  by  April  ti.  Hence,  to  obtain  the  discharge  jnsc 
r  White  River  on  April  4, 1883,  as  there  was  no  escape  and  the  only  inflow  was 
of  White  River  without  swamp  return-flow,  which  had  probably  ceased,  it  is 
Deeeasary  to  add  the  White  River  discharge  for  April  4.  In  the  printed  list  of 
[y  discharges  this  la  i^iven  as  17,800  cubic  feet,  which  added  to  740,000 gives  758,000 
'ic  feet.  Instead  of  17,800  the  paper  adds  2^,000',  and  hence  makes  all  the  dls- 
r^  for  1883,  given  in  the  last  table,  about  200^000  cubic  feet  too  large. 
It  IS  not  known  how  the  flow  of  the  White  and  Arkansas  rivers  was  distributed  at 
ir  months.  Their  combined  flow  was  but  about  65,000  cubic  feet  at  this  date.  If 
rivers  had  discharged  through  White  River  month,  but  65,000  cubic  feet  should 
be  added  instead  of  224,000  to  give  the  discharge  just  below  White  River.  On 
1^  1  and  2  the  comhined  discharge  of  the  two  rivers  was  still  less,  and  these  were 
m  diseharges  which  reacbcid  their  months  on  April  4. 

This  explains  the  chief  difference  between  the  two  tables  and  shows  the  error  in 
b  one  last  given. 

It  mav  be  noted  that  on  April  4,  ldS3,  the  Arkansas  River  discharge  given  in  the 
Rated  list  is  47,000  cubic  feet.  If  this  be  added  to  the  758,000  cubic  feet  discharge 
I  White  River  there  results  for  the  discharge  at  Arkansas  City,  April  5, 805,000  cubic 
bet, which  dififers  bnt  slightly  from  that  derived  from  Hays'  Landing  and  given  in 
s  first  table  as  790,000  cubic  feet. 

It  is  therefore  seen  that  the  method  followed  in  the  paper  submitted  by  Major 
Iter  would,  if  correctly  applied,  prove  that  the  discharges  at  the  time  of  the  Vicks- 
mig  maTima  in  1^S2  were  much  greater  than  those  of  1883  above  where  the  Yazoo 
Ivamp  retom-flow  comes  in. 

<L  An  attempt  will  now  be  made  to  form  an  idea  of  the  relation  between  the  Yazoo 
■vamp  retom-flows  in  the  two  years  at  the  time  of  the  greatest  floods  at  Yicksburg, 
ftongh  from  lack  of  data  nothing  precise  can  be  obtained. 

As  those  greatest  flood  heights  result  from  this  return  flow,  the  return  flow  must 
W  a  maximum  at  about  the  time  of  the  maximum  height.  In  the  Mississippi  River 
Cbramisaion  Report,  1SS4,  may  be  found  values  of  the  observed  escape  into  the  Yazoo 
ip  in  1882  and  1883.  They  are  respectively  782,000  and  546,000  cubic  feet  per 
id.  In  1883  the  observations  were  made  near  the  maximum  stage  of  the  river, 
Vit  in  18^2,  over  the  part  where  the  greatest  escape  occurred,  they  were  made  at  a 
MUj^e  from  1  to  2.2  feet  below  the  maximum  stage.  Although  the  length  of  the  cre- 
^viases  would  increase  between  the  maximum  stage  and  observations  ten  days  or  more 
hfia,  it  is  not  probable  that  this  increase  would  balance  the  decreased  flow  due  to  a 
U  in  the  river  surface,  and  it  is  probable  that  the  1882  observed  escape  should  be 
facreascd  to  give  the  maximum  value.  If  the  value  were  increased  it  would  make 
tke  ratio  of  maximum  return  flow  to  maximum  escape  smaller  than  that  given  below. 
Tskc,  however,  the  observed  value,  782,000  cubic  feet. 

"        ■  -----    -^- curve  for  Vicksburg.    In  1885, 

3  curve  at  Warren  ton,  just  b»- 
„_  ^„     „  ^    ^  from  4  to  41  feet.    The  ascend- 

ing branches  of  the  two  curves  a^ree  remarkably  well,  and  notwithstanding  the  oc- 
eureneeof  the  Vicksbnrg  cut-ofi'  between  the  two  dates,  this  enables  us  at  once  to 
He  Hamphreys  and  Abbot's  Yicksburg  discharge  curve  to  determine  discharges  now 
•cnirring. 

On  Jnne  24,  1858,  with  Vicksburg  gauge  reading  48.2  feet  (48.8  feet  on  our  gauge), 

tbpy  obserred  a  discharge  of  1,244,000  cubic  feet  per  second.     As  on  March  20, 

lt?2,  our  Vicksburg  gauge  read  48.75  feet,  we  may  take  1,244,000  cubic  feet  as 

tile  discharge  on  that  day.    At  this  time  the  escape  into  the  Tensas  swamp  between 

Hays'  Landing  and  Vicksbnrg  (M.  R.  O.  Rep.,  18^-4,  p.  82)  was  269,000  cubic  feet. 

vbirh,  added  to  1,244,000,  gives  a  sum  of  1,513,000  feet.    Subtracting  the  observed 

Haytf  Landing  discharge  (937,000)  there  remains  576,000  as  the  flow  from  the  Yazoo 

•wanp  on  March  20,  1882.    This  is  about  three- fourths  of  the  observed  escape  into 

the  Yazoo  swamp.     Had  the  escape  into  the  Yazoo  swamp  in  1883  lasted  as  long  as 

that  of  ld82,  we  might  roughly  assume  that  the  maximum  outflow  would  also  be 

*bwit  tbree-fonrths  of  the  546,000  escape  (or  408,000).    But  in  1882  the  river  at  Helena 

vtt  above  41  feet,  which  is  the  escape  stage,  for  114  days,  while  in  1883  it  was  above 

tkit  stage  bnt  60  days,  the  floods  being  at  Helena  of  about  the  same  height  in  the 

'^Tvacs.    The  shorter  duration  of  the  1833  flood  must  have  failed  to  have  tilled  the 

Ttmo  basm  as  full,  and  must  have  given  a  return  flow  that  was  much  less  than 

^,C(iO  cubic  feet.     It  does  not  seem  improbable  that  the  maximum  return  flow  did 

^fxeced  one-half  the  maximum  escape,  or  273,000  cubic  feet.    Let  us  estimate  for 

l«  Tilae  the  discharge  at  Vicksburg  on  April  7, 1883.    At  Hays'  Landing  it  was 
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790,000;  adding  273,000  for  the  Yazoo  swamp  retura-flow,  there  resalta  l,06X^ 
181,000  less  than  in  1882. 

Bnt  ttiere  is  a  more  reliable  method.    The  ascending  branch  of  HampliFeyv 
Abbot's  discharge  curve  at  Vicksburg  for  1858  gives  for  43.8  feet,  the  gaage-readll 
April  7,  1883,  a  discbarge  of  1,120,000  cubic  feet  per  second,  or  124,000  cubic  feetl 
than  on  March  20,  1882,  a  value  not  differing  widely  from  1,063,000  cabic  feet 
ously  obtained. 

It  is  seen,  then,  that  whether  the  Vicksburg  discharges  at  top  of  floods  in  188i 
1883  are  determined  from  the  1858  discharge  curve,  or  from  the  Hays'  Landi 
charge  curve  with  the  inflow  and  outflow  between  Hays'  Landing  and.  Yi< 
added,  the  results  are  practically  the  same,  namely,  that  the  Vicksburg^  dii 
was  about  150,000  cubic  feet  less  April  7,  1883,  than  on  March  20,  1882.  j 

Collecting  the  preceding  results,  we  have  the  following  table,  giving  the  exei^ 
of  discharge  in  1882  over  those  in  1883,  at  and  immediately  prior  to  the  top  of  t 
floods  at  Vicksburg  in  the  two  years. 

J 


1883. 


£xi 


ArkAnsasCity  .. 
Lake  ProTidence 

Cottonwood , 

Vicksburg 


March  10 
March  20 
March  20 
March  20 


Aprils 
April? 
April? 
April? 


There  are,  of  course,  considerable  uncertainties  in  these  values,  for  snch  unc 
ties  are  unavoidable  with  our  scanty  data.    They  are  much  more  reliable  than  1 
in  the  paper,  and  they  explain  the  observed  facts  without  resorting  to  the  improh 
and  uuproven  assumption  that  the  relation  between  gauge-readings  and  diacba 
was  widely  different  in  1883  from  that  in  1882,  in  consequence  of  the  buildingl 
levees. 

7.  From  this  discussion  it  is  seen  (1)  that  at  the  top  of  the  flood  at  Vicksbn 
March  20,  1882,  the  Mississippi  River,  between  Cottonwood,  where  the  Yazoo  sws 
return-flow  began  to  enter  it,  and  Arkansas  City,  was  discharging  much  more  wa 
than  at  the  top  of  the  flood  about  April  7,  1883 :  (2)  that  the  return  flow  from  U 
Yazoo  swamp  was  greater  in  1882 ;  (3)  that  the  flow  past  Vicksburg  was  greater  I 
1882. 

I  therefore  repeat  the  second  conclusion  in  my  paper  of  March  15, 1884,  viz,  th 
**  the  theory  that  levees  built  in  1882-*83  reduced  the  flood  heights  at  Vicksburg | 
1883,  as  compared  with  1882,  is  not  needed  to  account  for  the  facta."  j 

8.  The  paper  submitted  by  Ma^or  Suter  makes  an  estimate  of  the  difference  of  dil 
charges  at  points  between  White  River  and  Vicksburg  both  inclusive  at  dates  (al 
lowing  three  days  for  flow  from  White  River  to  Vicksburg)  immediately  followitt 
those  of  the  Helena  maximum  gau^e-readings  of  March  9, 1882,  and  of  March  S,  1883 

The  conclusions  drawn  are,  that  in  the  two  years  at  these  dates,  at  White  River  thi 
discharges  were  equal,  the  gauge  being  .3  foot  lovier  in  1883. 

It  may  be  noted  that  the  list  of  daily  discharges  prepared  under  Major  Snter's  dl 
rection  gives  at  the  mouth  of  White  River  a  discharge  for  the  Mississippi  on  Mard 
9, 1882,  exceeding  that  on  March  8,  1883,  by  135,000  cubic  feet,  or  differing  by  I35,00( 
cubic  feet  from  the  value  here  taken.  At  Arkansas  City  the  discharge  was  349)00 
cubic  feet  greater  in  1883;  gauge  .7  higher.  At  Lake  Providence  the  discharge  wil 
378,000  cubic  feet  greater  in  1883 ;  gauge  1.2  lower.  At  Vicksburg  the  discharge  wai 
5(56,000  cubic  feet  greater  in  1883 ;  gauge  3.5  lower. 

The  Yazoo  return  flow  is  not  included  in  either  year. 

Such  results  are  astounding  if  reliable.  Unfortunately,  they  only  furnish  one  moK 
example  of  the  ease  with  which  figures  and  assumptions  can  be  made  to  prove  any 
thing. 

It  will  be  at  once  noticed  if  the  assumption  that  equal  gauge-readings  give  eqaa' 
discharges  had  been  made  for  Arkansas  City  instead  of  for  the  mouth  of  White  River; 
all  these  quantities  would  have  been  reduced  by  349,000  cubic  feet. 

As  Arkansas  City  is  below  White  River  and  Arkansas  River,  and  below  the  flows  ol 
their  swamps,  instead  of  being  like  the  White  River  station  near  the  rivers  and  id  t>b< 
midst  of  their  swamp  return  flow,  it  would  have  been  probably  a  safer  place  at  whicb 
to  make  assumptions  as  to  equality  of  discharge.  But  the  fact  that,  as  one  point  or 
the  other  is  chosen  for  the  assumption,  the  results  are  changed  by  349,000  cubic  feet, 
shows  sufficiently  how  uncertain  those  results  are.  It  can  not  be  assumed  in  ad- 
vance that  the  relation  between  gauge-read inga  and  discharges  at  Arkansas  City  hM 
been  widely  changed  by  the  construction  of  levees  in  l88*^-"83,  sinc^  that  change  ia 
the  very  thing  which  is  to  be  proven 
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Letring  these  geaenU  coasideraiions,  some  errors  in  compute tioos  in  this  paper 
locertamiies  ill  results  will  be  examined.  The  value  3tJ.0u<)  cubic  feet  giren 
escape  iot«>  the  Yazoo  swamp  between  White  Kiverand  Arkans»as  Citv  will 
t4Mlto  -291,000  cubic  feet  if  escapes  18,19,  and  20  (M-R-CR^-port  1>^4,  pp. 
sns  included  as  tbey  should  be.  The  paper  takes  117.0iiJ  cubic  feet  a6tlie 
I  escape  in  IS^i'Z,  between  White  River  and  Arkansas  City.  Tae  Mississippi 
Comuiission  Report,  l??:?!,  pp.  78-:J0,  gives  anobserve-l  indow  from  Whit-  River 
prna  Cr;^k  of  *Jd,0(X>  cubic  feet,  and  an  observed  escape  of  lil.O^K)  cubic  feet 
of  Arkansas  City,  leaving  a  net  indow  of  3t,00«)  cubic  feet,  and  differin;^  from 
*^ cubic  feet  escape  given  in  the  paper  by  151,000  cubic  feet.  If  the  estimated 
for  the  maxiaiQui  stage  (8i),000)  were  u.sed,  it  wouM  only  chans^e  the  SI.O'H)  net 
to  1*2,000  cubic  feet,  leaving  the  value  in  tiible  in  error  by  12J.00O  cubic  feet 
Ming  to  the  observations  of  1882.  Taking  the  observed  net  inflow  (34,(KK)  cubic 
1)  frmi  the  294,000  cubic  feet  found  above,  there  remains  260,0<}0  cubic  feet  for  the 
kcKape  in  I'H^L  between  White  River  and  Arkansas  City.  The  paper  gives  466,000 
biefeet. 

[he  paper  assumes  an  escape  of  117,000  cubic  feet  into  the  Tensas  swamp  March 

ml  between  White  River  and  Arkansas  City.     But  (M.  R.  C.  Report,  1*^54,  p.  93), 

mcape  was  olkserved  between  C\  press  Creek  and  Arkansas  City  at  the  masLimum 

■^  which  was  but  .7  foot  below  that  of  IfS^Z,  as  22,000  cubic  feet.*  The  inflow  of  the 

Euraksand  itn  swamps  was  not  measured,  but  must  Iiave  much  excetuled  this,  giv- 

ft  net  inflow  March  10,  l-y^i,  in  place  of  theesca}>e  of  117,l)(J0  cubic  feet  taken  in 

|aper.    In  the  absence  of  information  assume  that  the  net  inflow  iMftween  White 

iraad  Arkansas  City  was  the  same  in  18:^2  and  Ic^:^.    As  there  was  no  escape  into 

tazoo  swamp  here  it  follows  that  the  escape  on  the  stretch  was294.0*X)  cubic  feet 

»eroa  March  11,  I6:i2,  tban  on  March  10,  18S3,  in  place  of  the  :M9.000  cubic  feet 

A  ia  the  |iaper. 

I  March  19,  l^''2,  the  observed  net  escape  into  the  Yazoo  swamp  between  Arkan- 

Chj  and  Lake  Providence,  or  Hays'  Landing,  was  nothing,  and  March  15,  l*y^;  it 

ItlWcubic  feet.     For  this  distance  the  observed  escape  into  the  Tensas  swamp  was 

to  March  20-:W,  1^*2,  and  107,000  March  i:i,  HsJ  (M.  R.  C.  Report,  l^-4,  pp.  f<l, 

Mo.)    Hence  the  observed  net  escape  was  31,000  cubic  feet  greater  in  1^^%$  than  in 

i,  tad  it  gives  an  excess  of  observed  escape  in  li&2  over  H^  between  White  River 

^Hays'  Landing  of  263,000  in  place  of  37ri,0<J0  given  in  the  paper.      In  1^-2  the  re- 

Iflow  from  the  Yazoo  Swamp  extended  np  to  Cottonwood,  which  is  but  three 

to  below  Hays'  Landing.     As  this  return  flow  amounted  to  several  hundreil  thou> 

ieabic  feet  per  second,  and  as  nothing  is  known  of  its  dihtribution  between  Cot- 

*ood  and  Vicksburg,    nothing  can  be  known  of  the  net  difi'ereuce  of  escape;!  or 

■fcirj;ts  during  the  floods  of  lcJS2  and  1883  between  these  points.      At  Cottonwood 

Miference  of  escapes  would  be  the  same  as  at  Hays'  Landing,  or  263,000  cubic  feet, 

|l  there  are  no  indow  data  for  estimating  the  differences  between  this  point  and 

IS  paper,  however,  by. omitting  the  inflow  from  the  Yazoo  swamp,  and  by  iuclud- 
tbe  escape  into  the  Tensas  swamps,  between  Hays'  Landing  and  Vicksburg,  ob- 
aihe  purely  illusory  result  of  566,000  cubic  feet  as  the  excess  of  escape  at  Vieks- 
q^in  Ibr^.  The  paper  is  written  in  so  vague  a  way  that  it  is  difficult  to  be  sure 
K  it  really  means.  It  says  the  excess  of  discharge  at  Vicksburg  in  H?:)  was  5tk),(H:K> 
fefeet.  This  can  not  be  true,  for  the  Yazoo  return  flows  are  ne;;lected  in  both 
■Kaad  they  differed  widely  in  1SS2  and  1'?'53.  If  the  paper  intended  to  compare 
ftilwo  jeaxB  the  river  flow  above  where  the  Yazoo  return  flow  comes  in,  it  should 
I  hare  niade  the  error  of  including  247,000  cubic  feel  eacajMi  into  the  Tensas  swamp 
bv  Cottonwood  in  It^'^i.  The  estimated  value  566,000  therefore  represents  no  dif- 
Inice  of  river  flow  which  really  existed  and  is  purely  illusory. 

Is  ltie,on  the  assumption  that  at  White  River  the  discharges  were  equal  on  March 
il'^  and  March  y,  18Ti3,  it  is  seen  that  an  excess  of  discharge  in  1H!?3  over  that  of 
K^ns%alis  on  dates  one  or  two  days  later  than  those  at  White  River ;  (1)  of  •2'.»4.<M)0 
iTArkaasasCity  in  place  of  349,000  given  in  the  paper;  (2)  of 263,000  at  Hay^' 
■»hnj?.  or  L^ke  Providence,  in  place  of  378,000 ;  and  (3)  of  263,000  at  Cottonwood, 
^jwce  of  56ti,o00  at  Vicksburg. 

^te  far  only  errors  of  computation  have  been  considered;  defects  and  nncertaiu- 
to  ui  nwtho  ts  also  need  examination.  Notwithstanding  much  smaller  difl'erenees 
^■•Bliarge  than  those  given  in  the  paper  have  been  found,  yet  the  uncertainties  in 
•cUkmIs  are  such  that  even  these  changed  results  have  no  value  as  proof  of  the 
»y  that  for  ei|nal  gauge-rea<lings  dlHcharges  were  much  larger  in  18*^3  than  in  18'i2. 
«ibe  paper  (1)  the  assumption  is  that  at  the  dates  chosen,  when  the  gauge- read- 
jp»t  While  River  differed  by  but  .3  foot,  the  ilischarges  were  equal.  Now,  the 
■weKiv^r  ginge  is  in  the  immediate  vicinity  of  two  largo  tributaries  and  tlnir 
•^di>w.  which  must  give  varying  slopes;  there  is  no  discharge  curve  there,  and 
^•»ii'»t  W  Axsumo  I,  if  ^v'«  hvl  oue,  tb  it  it  wo  ild  b<;  m^re  re«;  ilar  than  those  ob- 
■^si  i:  Helena  aud  L;ike  Providenc'3,  where,  during  the  overflow  stage  at  nearly 

EXc;  88 UO 
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equal  fcftag^readings,  differences  of  discharge  of  aboat  303,000  cabic  feet  otewi 
Helena,  March  13,  lb82,  gauge  46.5,  the  observed  discharge  was  1,562,000  cnbto 
At  Helena,  March  29,  1882,  gauge  44.6,  the  observed  discharge  was  1,259,009 
feet,  the  rivet*  being  in  a  falling  stage  on  both  dates,  while  on  March  2,  168 
gange-reading  was  1  foot  lower  than  March  13,  and  the  discharge  was  320,000 
feet  less.  Errors  of  200,000  cubic  feet  or  more  are  then  possible  in  the  assumf ' 
equal  discharges  at  White  River  on  March  10,  1882,  and  March  9,  lt<83. 

(2)  The  assumption  that  escapes  into  the  Yazoo  swamp  for  difierent  dates 
fereut  gauge-readings  are  the  same  as  at  the  dates  on  which  they  were  ob 
liable  to  give  large  errors.  The  widths  of  crevasses  change,  and  even  with 
river  stage  escape  velocities  may  change  as  the  country  back  of  the  levee 
Between  White  River  and  Vicksburg  errors  of  100,000  cubic  feet  or  more  may 
trodnced  in  these  ways  into  estimates  of  relative  escapes  in  the  two  years  a 
errors  of  observation.  Our  knowledge  of  the  net  escape  or  inflow  between 
River  and  Arkansas  City  in  1882,  188:>,  and  1834,  also  ia  very  small.  In  IBtiS 
inflow  of  34,000  cubic  feet  was  observed  at  a  stage  3  feet  below  the  maximnm 
wjw  at  Arkansas  City  47.1  feet.  In  1883  the  inflow  above  Cypress  Creek  wasi 
served  ;  the  escape  from  there  to  Arkansas  City  observed  was  22,000  cubic  fed^ 
Arkansas  City  gauge  reading  46.3  feet ;  in  1884  the  observed  escape  into  the  T 
swamp  between  Cypress  Creek  and  Arkansas  City  was  211,000  cubic  feet  for 
equal  46.4  feet,  while  the  inflow  between  Cypress  Creek  and  White  River  w; 
observed.  In  1882,  the  estimated  escape  at  maximum  stage  back  of  Arkanaaa 
was  86,000  cubic  feet.  So  far  as  the  observations  in  1882  and  1883  go  they  i  _ 
in  both  years  a  net  inflow  on  the  west  bank  between  White  River  and  Arkansai 
that  the  paper  submitted  by  Major  Suter  estimates  on  the  contrary  an  ontft 
117,000  cubic  feet  per  secoud  in  both  1882  and  1883  (while  containing  an  error  of 
putation  in  not  including  the  inflow  in  1884  between  Cypress  Creek  and  White! 
is  simply  evidence  of  our  ignorance  of  the  true  values.  Under  this  head  then, 
be  an  uncertaiutv  of  li}0,000  cubic  feet. 

It  appears,  then,  that  the  values 294,000,  263,000,  and  263,000  previously  obtaikM 
the  method  of  the  paper  for  excesses  of  discharge  about  March  10,  18t^,  overt 
March  II,  1882,  are  subject  to  one  possible  error  of  200,000  cubic  feet  each,  andtt 
of  100,000  cubic  feet  each,  these  values  beiug  rough  approximations.  Hence  ihk 
certainties  in  these  values  for  ihe  differences  of  discharges  for  the  two  yeai* 
equal  the  values  themselves,  and  therefore  no  safe  conclusions  can  be  baaed  on  I 
values,  even  after  they  have  been  largely  reduced  by  corrections.  1 

10.  Having  shown  that  the  methods  followed  in  the  paper  to  obtain  the  diffeni 
of  discharge  in  the  two  years  at  dates  immediately  following  the  Helena  maxtal 
those  years  are  subject  to  errors  too  great  to  give  any  value  as  proof  to  the  resnli 
different  method  will  be  applied  to  estimate  those  differences.  ] 

Humphreys  and  Abbot's  discharge  curve  for  1858,  as  already  stated,  is  stroi 
corroborated  by  the  Warrenton  discharge  curve  of  1885.  The  1858  cnrve  1 
then  be  safely  used  for  present  discharges.  On  March  13,  1882,  the  Vicksburg  ffi. 
read  46.5  or  45.9  on  Humphreys  Abbot's  ^auge.  From  the  185i8  discharge  curve 
corresponding  discharge  is  1,150,000  cubic  feet  per  secoud,  while  in  the  samel 
1,100,000  cubic  feet  result  for  a  gauge-readiug  of  42.4  on  March  12,  1883.  On  Ml 
12,  1882,  the  Hays'  Landing  discharge  may  be  taken  as  982,000  cubic  feet,  the  obafli 
tions  giving  a  discharge  of  982,000  cubic  feet  for  a  gauge-reading  of  37.64  feet 
March  13,  1882.  What  was  the  discharge  March  11,  1883,  when  the*Hay8'  Land 
gauge  (derived  from  Lake  Provideuce)  read  36.0  feet  f  The  Hays'  Landing  dischai 
in  m82  give  for  gauge-readings  near  this  value :  February  2,  1882,  gauge  eqnal  S 
discharge  equal  942,000  cubic  feet ;  March  29, 1882,  gauge  equal  36.(xi,  discharge  e^ 
915,000  cubic  feet. 

What  value  shall  be  taken  as  the  discharge  March  11,  1883  f  As  in  a  preoe^ 
case  a  discharge  in  1882  should  be  selected  for  which  slopes  are  nearly  eqnal  as  i 
as  gauge-readings,  to  those  of  March  11, 1883 : 


March  11. 1883.. 
February  2, 1882 
March  29, 1882.. 


Fall,  Green- 
ville to  Lake 
Providence. 


Feet. 
22.31 
21.56 
22.68 


Fall,    Lake 
Providenee  to 
Vickabnrg. 


Feet. 
17.05 
16.93 
12.55 


Diacbai 


Ouhie^ 

»« 

91 


From  this  table  it  is  seen  that  February  2,  1882,  the  slopes  above  and  be 
Hays'  Landing  agreed  on  the  whole  more  nearly  with  those  of  March  11,  1883,  t 
did  those  of  March  29,  1882,  and  hence  tU^^t  the  discharge  of  February  2, 1832,  pr« 
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fer  was  nearer  to  that  of  March  11,  1883,  than  was  that  of  March  29,  18d2.  On  Feb- 
mf2, 16^  the  fall  from  Lake  Providence  to  Yicksburg  was  practically  the  same 
«B  March  11,  li^iS,  while  from  Greenville  to  Lake  Providence  the  fall  was  3  per 
It  greater  March  11,  18d3.  This  indicates  a  slightly  greater  slope  and  discharge  at 
IfB*  Landing  on  the  latter  than  on  the  former  date  when  the  discharge  was  942,000 
bie  ft»et.  We  may  take,  then,  950,000  cnbic  feet  as  the  Hays'  Landing  discharge  on 
uth  lly  18^.  These  figures  make  the  Vicksbnrg  discharge  greater  than  at  Hays' 
Ntiagin  ldH2  by  168,000  cabic  feet  and  in  1883  by  150,000.  The  escape  between 
'  Landing  and  I>elta  was  observed  as  269,000  in  1882,  the  Yicksburg  gauge 
48.75,  and  as  59,000  March  14,  1883,  the  Vicksbnrg  gauge  reading  43.10. 
the  escape  in  1882  was  observed  at  a  stage  2.7  feet  higher  than  that  of  March 
,  l»^,  the  269,000  cubic  feet  observed  should  be  reduced.  Call  it  200,000  cubic  feet. 
\19&  the  observation  stage  differed  little  from  that  on  March  12,  1883,  and  the  ob- 
tved  escape,  59  000  cubic  feet  may  be  taken.  Adding  in  each  year  the  excess  of 
i^sbnrg  discbarges  to  the  escapes  into  the  Tensas  swamp  the  sums  should  be  the 
swamp  return  flow.  Its  value  results  as  368,000  cubic  feet  on  March  13,  1882, 
( 2il9,000  cubic  feet  March  12,  1883. 
Boing  now  from  Hays'  Landing  towards  Arkansas  City  the  discbarge  there  will  be 
md  in  each  year  by  adding  to  the  Hays'  Landing  discharge  (982,000  or  950,000  given 
iMdv)  theescape  above.  There  resnlts  982,000  -f  83,000  =  1,065,000  for  the  Arkansas 
hr  discharge  March  11,  1882,  the  gauge  reading  45.5  feet,  and  950,000+114,000  = 
14,000  for  the  same  discharge  March  10,  1883,  the  gauge  reading  46.2  feet. 
hie  next  step  is  to  pass  from  the  Arkansas  City  discharges  to  those  at  Helena.  The 
Iftt  ascertain  ties  in  the  inflow  from  the  west  bank  between  Heleuaand  Arkansas  City 
m  already  been  referred  to.  March  28,  1882,  tbe  net  observed  inflow  between  He- 
sod  Cypress  Creek  (Mississippi  River  Commission  Report,  1884,  page  78;,  which 
frntly  includes  only  water  flowing  in  wafer- ways,  was  187,000  cubic  feet  per 
uL  On  March  9.  l)!Jd2,  both  the  White  and  Arkansas  rivers  were  higher  and  the 
bv  may  have  been  greater.  Take  it  as  187,000.  The  estimated  net  escape  into  the 
■ttsBottom  at  maximuui  stage  March  9,  1K82,  was  86,000  cubic  feet,  though  a  part 
Ifais  probably  came  from  the  Arkansas.  Take  the  difference  between  the  two  or 
l,Alf|  cubic  feet,  as  the  net  flow  into  the  river  from  the  west  bank,  between  Helena 
■  Arkansas  City,  March  9,  1882. 

ireh  12,  1883  (Mississippi  River  Commission  Report,  1884,  page  99),  an  escape  of 
/OOO  cobic  feet  was  observed  between  Cypress  Creek  and  Arkansas  City.  Assume 
to  he  the  same  March  8,  188:). 

Tbf  net  inflow  between  Helena  and  Cypress  Creek  was  not  observed,  but  the  printed 
'  of  daily  discharges  f^^^^t  March  8, 1883,  for  the  discharge  of  the  White  and  Arkan- 
100,000  cubic  feet.  This  leaves  a  net  inflow  (nothing  being  known  of  the  swamp 
n>  tfow)  of  100,000  —  22,000  =  78,000  cubic  feet, 
fbe  olwerved  escape  into  tlie  Yazoo  Swamp  between  Helena  and  Arkansas  City, 
h  18. 18S>,  was  493,000  cubic  feet,  and  on  March  10,  1883,  was  248,000  cubic  feet 
■ppi  River  Commission  Report,   1884,  pp.  58,  97). 


Habio  feet 

iecting  Arkansas  City  discharge,  March  11,  1882 +1,065,000 

ipe  into  Yazoo  Bottom,  Arkansas  City  to  Helena,  March  18, 18»2 +    493,000 

>w,  west  bank,  Arkansas  City  to  Helena —    101,000 


discharge,  Marcb  9. 1882 1,457,000 


ikaaids  City  diseharee,  March  10,  1883 -f-1,064,000 

escape,  March  11,  1883,  Helena  to  Arkansas  City 4.    248,000 

,  west  bauky  March  8-12,  1883,  Helena  to  Arkansas  City ~      78, 000 


i&sa discharge,  March  8,  1883 1,234,000 

TWte  results  are  subject  to  large  uncertainties,  for  reasons  which  have  already 
KSiuted.  But  such  as  they  arc,  starting  at  Hays'  Landing  with  discharges  given 
F  tbe  discharge  curve  there,  on  reaching  Helena  they  give  discharges  for  the  two 
■nsad  for  nearly  equal  gaage>readings  that  are  little  more  discrepant  than  actual 
■ehsige  measurements  a  few  days  apart  made  in  18S2  on  a  falling  river,  viz: 
■  13,  1882,  Helena  gauge,  46.5;  discharge,  1,562,000  cubic  feet;  March  29,  1882, 
gangey44.7;  discharge,  1,259,000  cubic  feet;  the  gauge  diflering  but  1.8  feet. 
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Tabulatiuj;  ami  adding  for  comparison  the  difference  of  discbarges  given  in  i 
paper,  there  results : 


Locality. 


Date. 


Heleu* Mar.    0 

ArkanHasCity Mur.  11 

Hays'  Landing  .  Mar.  1 2 

Vicksbarg Mar.  13 


Discharge. 


47.2 
45.4 
37.  S 
46.5 


I 


1,  4.57,  000 

1,  065.  000 

082. 000 

1, 150, 000 


Date. 


Mar.  8 
Mar.  10 
Mar.  11 
Mar.  12 


I  !  Discharge 

6     I>i^chaTge.|     ^^^^ 
?    !  1883. 


46.9 
4C.2 
36 
43 


1.  234, 000  +223. 000 

;  1,0W.000  +     1,000 

I      950. 000  +  32,  000 

,  1, 100, 000  +  50,  000 


It  should  be  noted  that  the  566,000  in  the  last  column,  while  called  differeno^ 
discharge  in  the  paper  submitted  by  Major  Suter,  is  not  so  in  fact.  i 

A  comparison  of  the  last  two  columns  in  the  table  will  show  how  widely  thAj 
suits  in  the  paper  submitted  by  Major  Suter  differ  from  those  obtained  by  a  « 
reliable  process.  *  { 

The  paper  seems  uot  entirely  consistent,  for  it  uses  the  Hays'  Landing  diachii 
curve  of  1882  to  verify  the  computed  discharge  there  of  964,000  cubic  feet  on  Am 
188:),  the  gauge  readiug  33.05,  while  iu  the  preceding  table  on  March  11,  IHgCkl 
gauge  reading  36,  it  supposes  that  the  1882  discharge  curve  was  in  error  by  abj 
378,000  cubic  feet.  j 

From  the  preceding  discussion  it  is  seen  that  the  very  natural  assumption  tliail 
relation  between  gauge-readings  and  discharges  at  Helena,  Hays'  Landing,  i 
Vicksburg  (all  points  where  we  have  discharge  curves)  was  essentially  the  s«»4 
1883  as  in  1882,  gives,  iu  connection  with  the  observed  data  as  to  inflow  and  escani 
those  years,  a  series  of  discharges  on  the  specified  dates  between  Vicksburg  andll 
ena  consistent  with  each  other  and  with  the  data.  Starting  from  Hay?  LanJ 
with  a  discharge  which  iu  1882  was  observed  and  iu  1883  is  probably  not  in  errd 
50,000  cubic  feet,  and  transferring  the  discharges  up-stream,  an  operation  of  greali 
certainty,  values  of  the  discharges  at  Helena  in  the  two  years^  result  which  M 
from  each  other  less  than  the  actual  discharges  observed  at*  Helena  differed  at  nel 
equal  gauge-readings  iu  1882. 

While,  as  already  said,  there  are  great  uncertainties  in  any  transfer  of  diachal 
during  the  overflow  period  over  so  great  a  distance  as  from  Lake  Providence  to  I 
ena,  the  fact  that  the  observed  phenomena  are  as  well  accounted  for  on  the  suMJ 
tion  that  equal  gauge-readings  gave  approximately  equal  discharges  in  1882  and  | 
between  Helena  and  Vicksburg,  as  by  the  extraordinary  theory  that  Vicksburg  i 
Lake  Providence  gauge-readings,  smaller  in  1883  than  in  1882,  gave  very  much  hi 
discharges,  renders  the  latter  theory  untenable.  Proof  of  it  at  present  is  entfl 
wanting. 

11.  .The  paper  submitted  by  Major  Suter  discusses  the  connection  between  aJ 
and  velocity.  While  in  one  place  it  admits  that  slope  "  plays  its  part,"  yet  the  I 
of  the  discussion  is  devoted  to  the  attempt  to  belittle  the  influence  of  slope  on  yeloe 
and  it  proposes  to  replace  or  supplement  "slope,"  in  discussing  velocities,  by 
complex  and  directly  unmeasurable  thing  called  "  resistance  to  flow." 

With  the  well-known  defects  in  all  velocity  formuhe  and  the  great  irre^ulari 
in  velocity  and  discharge  curves  the  Commission  is  familiar,  and  can  not  expeel 
yet  to  explain  all  these  irregularities.  But  as  gravity  is  the  cause  of  any  increaa 
velocity  of  water,  and  as  the  work  of  gravity  on  unit  mass  of  water,  in  moving  < 
unit  length,  is  proportional  to  the  slope,  it  will  greatly  astonish  those  familiar  f 
hydrodynamics  to  be  told  or  to  have  it  implied  that  slope  is  not  one  of  the  control 
elements  in  changes  of  velocity. 

•  When  this  *' resistance  to  flow"  can  be  directly  measured  and  expressed  nm 
ically  it  may  be  inserted  in  velocity  formuhe  and  "used  in  velocity  discussions.  1 
far  on  the  Mississippi  it  has  not  been  so  measured  and  expressed.  It  would  be  sc 
nntil  this  resistance  has  been  directly  measured,  to  seek  the  causes  of  variatioo 
veloctty  first  in  changes  in  depths  arid  slopes,  which  are  approximately  measnra 
and  then  to  study  the  residuals  to  find,  if  possible,  causes  for  them. 

No  one  familiar  with  the  elements  of  hydrodynamics  can  doubt  the  importanc 
the  slope  in  any  attempt  to  explain  the  great  irregularities  in  velocities,  for  ne 
equal  gauge- readings,  at  our  discharge  stations. 

The  real  difficulty  is  in  measuring  the  slopes  and  in  the  inaccuracy  of  velo 
formula;.    What  we  nee<l  is  the  slope  down  the  thread  of  water  of  greatest  veloc 
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WhMt  we  meanire  is  the  slope  along  sbore,  where  great  errors  may  be  produced, 
^faen  tbe  gsoge  stations  are  near  each  other,  by  purely  local  irresrularities  in  velocity 
^  by  local  variations  in  centiifu^al  force.  We  shall  probably  bavu  to  content 
jsraelres  with  average  slopes  over  distances  so  great  (nay  from  r>*or  10  miles  at»ove 
"^-disehaiice  station  to  5  or  10  miles  below)  that  local  frrejjalaritios,  amonuting  to 
foot  in  the  fall  between  tbe  two  stations,  will  not  affect  the  value  of  tbe  average 
le  by  more  than  5  per  cent.  Sacb  average  slopes  would  probably  give  a  good  ap* 
kisxiiiiation  to  the  slope  at  the  discharge  station  during  medium  and  high  stages. 
iTtbe  dimensions  of  the  river  cross-section  between  the  extreme  stations  were  very 
jbsrisble,  they  woold  have  to  be  nearer  at  lower  stages. 

The  paper  implies  that  at  Hays'  Landing,  in  188*2,  there  were  chauf^es  in  slope  with- 
pst  coiresponding  changes  in  velocity,  especially  when  the  return  How  from  the  Ya- 

00  Swamp  eame  into  the  river.  Even  if  we  had  perfect  measures  of  the  slopes  at 
Isj'i^  Landing  no  one  supposes  that  all  the  irregularities  in  the  velocity  and  dis- 
hugt  curves  conld  be  explained,  since  our  best  velocity  formnlse  are  only  approsi- 
feit«  and  there  are  errors  in  the  measurements.'  The  best  notions  as  to  slope  at  Hays' 
iSBdiiigon  a  given  date  can  be  got  by  examining  the  slopes  frocn  Hays'  Landing  up 

1  Lake  ProvidMiee  and  down  to  Vicksburg,  and  by  giving  to  the  upper  stretch,  dnr- 
Ig  overflow,  double  weight,  since  the  Yazoo  return  jQow  would  affect  the  average 
Isbe  from  Hays'  Landing  to  Vicksburg  much  more  than  it  would  aifect  the  local  slope 
I  Hays'  Landing.  Unfortunately,  the  paper  considers  only  the  slopes  between  Hays' 
n^ng  and  Vicksburg,  and  takes  these  as  the  Hays'  Landing  slopes,  thus  in  some 
ma  committing  large  errors.  Special  attention  is  given  in  the  paper  to  the  slopes 
I  Hays'  Landing  dnring  overflow,  and  it  is  stated  that  "the  great  reduction  of  slope 
jhes  tbe  Yazoo  flood  wave  came  into  the  river  did  not  sensibly  aifect  the  variation 
t  Telocity  at  Hay^  Landing."  The  facts  sre  these :  Assuming  the  changes  of  slope 
I  Hays'  Landing  to  be  obtained  by  g[iving  double  weight  to  the  changes  m  slope  be- 
rees  Hayai'  Landing  and  Lake  Provideoce  and  single  weight  to  the  change  between 
t^  Landing  and  Vicksburg,  and  smoothing  the  velocity  curve  between  February 
^and  March  20,  1882,  the  slope  at  Hays'  Landing  decreased  21  per  cent,  and  theve- 
Idty  deereased  6  i>er  cent. ;  on  March  21  large  breaks  occurred  a  little  below  Hays' 
ttding,  producing  a  local  fall  in  the  river  of  about  2  feet ;  March  20  to  22  the  slope 
Kween  Hay^  Landing  and  Lake  Providence  increased  15  per  cent.,  and  between 
bys' Landing  and  Vicksbnrg  decreased?  per  cent.,  thus  giving  a  computed  increase 
P  ilope  of  7  per  cent,  at  Hays'  Landing  and  an  increase  of  velocity  of  2  per  cent.  The 
^er  apparently  overlooks  this  break  in  levees  and  its  effect  on  local  8loi>e,  which 
ii  to  stop  at  Hays'  Landing  the  decrease  that  had  been  going  on  below,  and  to  give 
Bsriy  constant  velocities  for  some  time  after.  This  break  in  the  Alsatia  levees,  only  8 
nlfs  below  Hays^ Landing,  makes  any  estimate  of  slope  at  Hays'  Landing  very  nncer- 
lia,  not  only  when  it  occurred,  but  also  until  the  river  was  again  within  its  banks, 
bat  April  20. 

Fmm  April  26  to  May  5  the  compnted  slope  at  Hays'  Landing  decreased  by  5  per 
Ml  and  the  velocities  by  6  per  cent. ;  from  May  5  to  June  2  the  slopes  increased  by 
Iper  cent,  and  the  velocities  by  20  per  cent.  These  cases,  which  only  include  the 
^r  ehangeein  slope,  while  the  gauge  readings  were  nearly  the  same,  are  siithciont 
Isbow  tbe  necessity  of  giving  the  slopes  their  proper  weight  in  any  attempt  to  ex- 
Ua  velocities  and  discharges,  and  while  at  Ha^s'  Landing  the  best  ralneh  of  the 
bpesthafe  we  have  still  leave  anomalies  to  be  accounted  for,  the  velocities'clearly 
Mw  the  dependence  on  slope. 

1^  The  paper  compares  the  discharges  at  high  stages  at  Fulton  in  18S0  with  those 
1 18M  at  certain  dates  when  the  fall  in  the  water  surface  from  Fulton  to  Memphis 
ris  nearly  equal,  assumes  that  the  discharge  was  the  same  from  Fultou  to  Memphis, 
bd concludes  that  sometimes  the  greater  slope  attended  tbe  smaller  velocity.  Pos- 
My  it  may  have  done  so  in  some  peculiar  cases;  but  as  the  data  in  Appendix  C  are 
feben  mainly  during  tbe  overflow  period  and  this  overflow  is  neglected  and  nuknown, 
keic  is  doubt  as  to  the  conclusions.  The  Fulton  observed  discharges  in  18^*4  show 
Dtgslarities  at  nearly  the  same  gauge-reading  of  200,000  cubic  feet,  and  similar  ir- 
■Kolarities  might  be  expected  in  different  years.  If,  however,  falls  and  discharges 
Bcsehef  the  groups  given  for  18d0  be  compared,  it  will  be  seen  that  in  each  case 
vWtb  the  fall  decreased  by  1  or  2  feet  the  Fulton  gauge  changing  little,  there  was  a 
iRiSHMMiding  marked  decrease  in  the  discharge,  showing  what  tho  paper  appar- 
^^*~  IS  seeking  to  controvert,  namely,  the  influence,  other  things  being  equal,  of 
.  »on  velocities  and  discbarges. 
11  Tbe  paper  also  st»tes  that  it  "  upsets  the  idea  that  the  diminished  velocities  at 
^ft'Luiding  were  due  to  tho  influence  of  backwater  from  the  Yazoo."  Tho  facts 
mtkat  on  March  d,  1882,  the  river  at  Arkansas  City,  Lake  Providence,  and  stations 
•wt  was  steadily  falling.  Above  Lake  Providence  the  fall  contiuned  till  March  20, 
dsts  of  the  maximum  Yazoo-swamp  return  flow  at  Vicksburg.  From  March  8  to 
^JthaD  the  river  rose  at  Lake  Providence,  and  the  chuso  of  this  rjso  was  tho  back- 
^|ip  piodnced  by  tho  Yazoo  return  flow.     How  this  rise  at  Lake  Providence  could 
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occur,  the  river  above  being  still  falling,  without  a  checking  in  eome  degree  of  i 
discharge  and  velocity  at  Lake  Providence  as  a  consequence  of  the  retam  flow,  I 
unable  to  understand. 

Notwithstanding  the  inaccuracies  in  cotuputation,  as  well  as  in  methods,  wM 
this  paper  presents,  it  has  seemed  necessary  to  notice  it,  lest  its  statements  sbouM 
accepted  as  correct.  This  seemed  the  more  important,  as  Mr.  B.  M.  Harrod,  in  i 
American  Engineer  of  May  29, 1885,  had  given  estimates  of  the  excess  of  dischai^ 
1683  over  18^,  which  at  Arkansas  City  and  Lake  Providence  were  still  larger 
those  in  the  paper  submitted  by  Major  Suter. 

C.  B.   COMSTOCK, 

Lieut  Col.  of  EngW»  and  BvL  Brig.  Gtt^ 
New  York,  OcMer  21,  1885. 
The  Mississippi  River  Commission. 


Appendix  B. 

REPORT  OF  UfeUTENA^T  JAMES  L.   LUSK,  CORPS  OF  ENGINEERS,  SECRETARY  OF 
MISSISSIPPI  RIVER  COMMISSION. 


J 


Office  of  the  Mississippi  River  Commission, 
21528  Washington  Avenue,  Saint  LouU,  Mo,,  May  31,  188a 

Sir  :  Complying  with  instructions  contained  in  your  letter  of  the  28t]i  altimfi^ 
have  the  honor  to  submit  tbe  following  report  of  operations  under  the  appropriatfi 
for  **survey8  of  the  Mississippi  River^'  during  the  period  beginning  July  1, 1887,* 
ending  May  31,  1888. 

I  relieved  Capt.  Smitb  S.  Leach.  Corps  of  Engineers,  of  his  duties  as  secretary 
the  Commission  on  March  17,  1888,  and  I  expect  to  be  relieved  abont  May  31,  Itl 
by  my  duly-appointed  successor,  Capt.  Charles  F.  Powell,  Corps  of  Engineers. 

No  field  work  whatever  has  been  done  since  the  beginning  of  the  fiscal  year. 

Office- work  was  continued  on  a  limited  scale  nntil  December  'M ,  1887,  when,  owe 
to  the  low  state  of  available  funds,  it  was  practically  suspended.  One  aaaistantiK 
retained  to  answer  requests  for  data  and  information  and  attend  to  the  current  fli 
of  the  office.  • 

In  the  clerical  division,  maps  and  reports  were  sent  out  as  usual,  and  consideral 
work  was  done  in  bringing  records  up  to  date. 

In  the  topographical  division,  printed  conventional  signs  were  retouched  on  o 
detail  chart,  and  conventional  signs  were  drawn  in  by  hand  on  four  lake  charts;  titi 
notes,  scales,  and  authorities  were  printed  or  drawn  on  about  150  detail  cbalj 
These,  with  the  unfinished  charts  above  Cairo,  comprising  a  total  of  224  charts,  m 
placed  in  storage- vaults  for  safe-keeping.  This  division  also  did  some  tracing  a 
miscellaneous  work. 

In  the  computing  division,  the  geographical  positions  of  tertiary  points  located 
secondary  triangulation  from  Keokuk,  Iowa,  to  Fountain  Bluff,  111.,  were  compat 
and  tabulated,  as  were  the  elevations  and  slope  of  high-water  marks  for  1887,  fi^ 
Cairo  to  Carrollton.  The  tabulation  of  gauge  records  at  stations  on  the  tribntar 
of  the  Mississippi  River  was  completed,  and  the  tables  were  stereotyped.  There  vn 
also  revised  and  prepared  for  publication  the  elevations  and  descriptions  of  the  beni 
marks  to  which  the  gauges  at  the  stations  in  question  are  referred. 

A  large  amount  of  work  was  also  done  in  classifying  and  arranging  maps  and  di 
for  publication  or  for  easy  reference,  in  keeping  up  the  current  gan^e  records,  and 
replying  to  inquiries  from  members  of  the  Commissiou  and  the  public. 

A  table  of  value  of  plant,  financial  statements,  and  a  list  of  civilian  engineers  « 
ployed  are  herewith. 

Very  respectfully,  your  obedient  servant, 

Jas.  L.  Lusk, 
lirat  Lieut,  of  Engineere, 
Secretary  Mishiesippi  River  Commieeiim 

Col.  C.   B.   COMSTOCK, 

Corps  of  EngineerSy  U.  8.  A., 

President  Mississippi  River  Commission. 
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^fnrimdle  ralue  of  plant  belonging  to  the  Umited  States  and  used  by  the  J/ifamaipjn  Biver 
Commitmiom  in  survega  and  examinations  of  the  Mistsiwippi  Riter, 


Iten. 


Usm-^mt^Pmtrol 

I  bundles  Nmu  1, 3.  and  4 

( FniU  (dfamaatied) . 


m 

UltaadappllaAoea. 


▲moant 


$10,000 
S,000 
200 
5,000  , 

SO 

2,800' 

560  I 


Item. 


Surreyin^  iiijtniinents 

Drawing  iDStramenta 

Office  famitare 

Prindne-presa,  etc 

Carrenfmeten  and  oatfit. . 


Total. 


Amount. 


$12,000 

700 

7C4) 

250 

1,500 

"li,750 


Appropriation  for  surrejfs  of  Mississippi  Birer. 


Koa.fi.  fi»7 $5,400 

and  oatfit 000 


50 


Tilal. 


e,2oo 


J  AS.   L.  LUSK, 

First  Lieut  of  Engineers^ 
Secretarg  and  Disbursing  Officer  Mississippi  Birer  Commission. 


biuui  statement  of  expenditures  for  Mississippi  Biver  Commission,  act  of  Julg  7, 1884, 
from  Julg  1,  1887,  to  June  30,  1888. 


Items. 


Amount. 


$10.00 


SUMHABY. 

Jaly  1,1887 

tttreatoJiuMaQ.1888. $10.00 

n«d  to  oradit  of  *ppropriatiDn  for  improving  Miasiasippi  River— no  limit 

"" 3,490.95 


aYaOaUe. 


$3,  SOL  14 


8,500.06 


statemeint  of  expenditures  for  surveys  of  Mississippi  Biver,  acts  of  July  5,  1884, 
and  August  5,  1886,  from  Julg  I,  1887,  to  June  30,  le8S. 


ItOBB. 


priater,  and  watchmen . 
•adMippliea    


Item. 


$8,450.00 

1,851.00 

34.00 

07&00 

130.80 


TranaportaUon . 

Mileajie 

MiaceUaneoua  .. 


Total. 


Amount 


$17.80 

97.92 

340.83 


9,507.24 


SUMMABY. 

Jaiy  1.1887 $10,481  03 

'U  Jane  30. 1888 9,537.24 


aTaOaUa. 


883.81 
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List  of  civilian  engineers  employed  during  the  year  ending  June  30,  1888,  on  work  of  i 
and  harbor  improvement  in  charge  of  Capt,  Charles  F.  Powelly  Corps  of  Engineenfi 
under  iiic  river  and  harbor  appropriation  act  approved  August  15,  ItiSG. 


Name  and  place  of  residence.* 


Time  em-  Compen- 
;    ployed    'sation  i 
(months).'    mouti 


J.  A.  Ockcrson,  Saint  Lonis,  Mo 
L.  L.  Whmler,  Saint  Louis,  Mo. 

E.  U.  Twining,  New  York 

Kivas  Tally,  Saint  Loaia,  Mo.. . 


I 


Where  employed. 


Work  on  wfaidil 
ployed. 

I 
-! 


Saint  Louis.  Mo ;)  J 

...do    I  SarrcysMiaaiM 

New  York f  Birer.      ] 

Saint  Louis,  Mo j  1 


*  Employed  in  surveys  of  Mississippi  River. 

Chas.  F.  Powell, 

Captain  of  Engineers,      » 
Secretary  Mississippi  ICiver  C^mmiwM 


B  I. 


elevations  and  descriptions  of   secondary  TRIANGULATION   STATIONS  BKTWl 

cairo,  ill.,  and  donaldsonvillk,  la. 

Office  of  the  Mississippi  River  Commission, 
2828  H'ashington  arewMe,  Saint  LoniSy  Mo.,  May  31,  1881 

There  is  appended  hereto  a  list  of  secoudary  triaugulation  stations  between  Ci 
and  Donaldsonville,  whose  elevations  have  been  determined  by  the  ordiniiry  levdl 
the  topographical  parties. 

The  descriptions  are  mainly  derived  from  the  field  plats,  scale  1 :  10,000,  and  tbfl 
fore  the  azimuths  and  distances  given  are  approximate  and  aile  only  intended  to) 
in  iinding  the  points.  « 

The  elevations  are  referred  to  the  Memphis  datum,  whicb  is  a  plane  190.84  feet  < 
low  the  zero  of  the  United  States  engineer's  gange  at  Memphis,  Teun.,  and  appro 
mately  8.13  feet  below  mean  Gulf  level  at  Biloxi,  Miss. 

The  Cairo  datum  is  13.13  feet  below  the  Memphis  datum. 

Respectfully  submitted. 

J.   A.   OCKRRSON, 

V.  S.  Assistant  Engintei 

Thorn. — Elevation,  312.4.  Stone  on  left  bank  in  open  woods  1,150  meters  Ijd 
railroad  depot  at  Columbus,  Ky.,  and  610  meters  below  the  lower  ed^^e  of  a  coni-fi< 
It  is  about  10  meters  from  the  edge  of  the  bank. 

Davis. — Elevation,  310.4.  Stone  on  left  bank  near  cast  bank  of  chute,  starting 
opposite  Medley's  Lauding,  and  2,200  meters  below  the  head  of  said  chute.  It  isi 
meters  below  a  corn-field  and  400  meters  above  the  upper  end  of  Davis's  field. 

Hickvian. — Elevation,  310.4.  Stone  on  left  bank  near  river,  and  nearly  in  line  w 
the  lower  street  of  Hickman,  Ky.,  and  30  meters  above  a  warehouse.  Also  in' 
prolongation  of  the  second  str^^.et  from  the  river. 

Effley. — Elevation,  302.7.  Stone  on  Island  No.  8,  1,750  meters  above  foot  of  same 
willows  40  meters  from  edge  of  bank. 

J/i/c*ai».— Elevation,  30(».8.  Stone  on  left  bank,  900  meters  below  foot  of  Isli 
No.  H  in  the  cottonwoods  90  meters  from  river  bank,  150  meters  above  the  lower  < 
of  a  clearing  surrounded  by  timber. 

Tennessee. — Elevation, 299.7.     Stone  on  left  bank  1,800  meters  above  Slongh  Lai 
ing,  in  edge  of  timber  250  meters  above  tbe  npper  line  of  R.  Gates'  field.     It  is 
meters  outside  of  road  and  about  350  meters  below  the  lower  end  of  a  willow  u 
heRd. 

Sfate  Ziwe. —Elevation,  316.9,  Stone  at  east  end  of  road  on  State  line  between  K 
tncky  and  Tennessee,  15  meters  from  edge  of  bank  and  85  meters  east  of  a  State  1 
monument.  It  is  about  1,100  meters  below  the  head  of  a  sand-bar  on  left  b«uik 
lower  end  of  Island  No.  10  Bond. 

Everett. — Klevation,  297.6.  Stone  on  left  bank  in  woods,  40  meters  from  the  ri' 
bank,  170  meters  above  a  corn-field,  and  980  meters  below  a  road  running  west  acr 
the  point. 
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»A«:— Elevation,  :2d5.5.     Stone  on  left  l»ank  in  woods,  550  meters  above  Baas  Land- 
Mg  OQ  the  inside  of  a  small  tow-head,  near  the  west  bank  of  a  small  chute,  100  meters 
pnn  the  river  bank,  and  35  meters  west  of  fence  ai*onud  Bass's  field, 
i  A'rer-fteei.— Elevation,  280.9.    Stone  in  woods  about  3  miles  below  Bass  Landing,  25 
hwtm  Above  outlet  to  an  '*  old  river''  lake,  on  left  bank,  20  meters  from  river. 

UUad  y<K  14. — Elevation,  2ej2.2.  Stone  on  right  bank  nearly  opposite  Reelfoot 
Uadiag  on  Island  14  in  edge  of  timber,  540  meters  due  east  of  a  prominent  bend  in 
ie  levee  baek  of  the  island.  It  is  at  the  upper  edge  of  a  sandy  chute  leading  back 
lithe  main  bank  around  foot  of  Island  14  prpper. 

.  ifi»<f.— Elevation,  279.5.  Stone  on  right  bank,  650  meters  below  month  of  Robin- 
to'c  Bayou,  2^  miles  above  Gayoso,  50  metiers  from  river  bank  and  18  meters  below  a 
pee  around  a  small  corn-field^  It  is  35  meters  northwest  of  a  cabin  standing  near 
psthwest  corner  of  field. 

i  Jf«ycrt.>-£levation,  27S.9.  Stone  in  willows  on  Island  No.  15,  some  230  meters  east 
■  ihe  bank  of  the  chute  behind  Island  No.  15.  It  is  200  meters  east  of  a  small  clear- 
^  and  about  2  milee  below  Gayoso.  Another  small  clearing  lies  225  meters  above  it. 
I  Ftrkiaa. — Elevation,  276.1.  Stone  on  left  bank  east  of  chute  around  Island  No.  15 
M  about  li^  miles  above  Blue  Bank  Bayou.  It  is  in  woods,  20  meters  from  bank  of 
■ite,  40  meters  below  one  clearing  and  30  meters  above  another,  on  the  land  of 
pojamin  Perkins. 

I  Jti^md  Xo.  15. — Elevation,  277  7.  Stone  on  left  bank  at  foot  of  Island  15  in  woods, 
Mneten  above  the  chute  around  said  island,  5  meters  from  river  and  nearly  opposite 
brris  Landing 

[Mates. — Elevation,  277.6.  Stone  on  right  bank  of  chute,  back  of  Islands  16  and 
fcsbout  2  miles  below  the  head  of  same,  and  in  front  of  the  upper  end  of  Peter 
lBstt*s  field.  It  la  between  the  wagon  road  and  the  bank  of  the  chute. 
M«r/i  fitter. — Elevation,  271.7.  Stone  in  field  opposite  foot  of  Island  IB,  on  land  of 
I.C.  Garrrt,  12  meters  back  of  levee,  20  meters  below  orchard  fence,  :)2  meters  be-' 
WW  a  building  standing  on  the  levee,  and  a  mile  above  Cottonwood  Point  Landing. 
Sowtk  Bate. — Elevation,  272.7.  Stone  on  right  bank  in  field  directly  back  of  Cot- 
Mwood  Point  Landing,  on  land  of  J.  W.  Jackson.  It  is  between  two  roads  leading 
^Isadiog,  115  meters  north  of  one  and  50  meters  south  of  the  other,  and  100  meters 
Ptthwest  of  fence  joining  the  two  roads  near  the  river. 

iVsalim.— .Elevation,  272.4.  Stone  on  left  bank  of  chute  behind  Island  No.  20, 
M  tbree-quaxters  of  a  mile  above  the  head  of  Island  21.  It  is  west  25  meters,  and 
laeters  above  the  lower  end  of  an  inclosed  field,  and  between  the  wagon  road  and 
ke  of  the  bank. 

M<<r.->£levation,  270.  Stone  on  left  bank,  300  meters  below  the  foot  of  Island  No. 
I*  near  the  edge  of  the  bank,  30  meters  below  the  upper  edge  of  a  field  on  land  of 
n  Slater  heirs. 

O^toa. — Elevation,  267.3.  Stone  on  left  bank  on  rear  bank  of  a  narrow  pond,  1,100 
Men  above  the  ferry  across  the  Obion  River.  It  is  between  the  ferry  road  and  the 
bsk  of  the  ^nd,  260  meters  above  a  prominent  double  slough  and  in  front  of  a  long, 
tanow  elearinf^. 

Jff(f4  waier. — Elevation,  266.2.      Stone  in   field  on  right  bank  on  lower  side  of 
^ngkt  s  Point,  1^  miles  below  the  head  of  the  bar,  and  1,900  meters  below  the  lower 
Ige  of  Forsythe's  field.     It  is  125  meters  above  the  lower  edge  of  the  clearing,  250 
■ten  below  the  upper  edge,  aud  22  meters  from  the  edge  of  the  bank. 
/^cft.— Elevation,  265.s>.    Stone  on  right  bank  in  the  woods  about  a  half  mile  above 
Mcaska  Landing.     It  is  122  meters  back  from  edge  of  m<iin  woods. 
Ckt.— Elevation,  265.9.    Stone  on  left  bank  in  cottonwoods  opposite  Barfield  Land- 
KK-    It  is  nearly  opposite  the  middle  of  a  small  tow-head  1,000  meters  long,  and  155 
Hen  southeast  of  the  east  bank  of  chute  around  said  tow-head.    It  is  160  meters 
^ve  a  long,  narrow  clearing.    The  prolongation  eastward  of  the  east  and  west  road 
K  Bvfield  landing  passes  35  meters  south  of  station. 
>lMd.-> Elevation,  262.33.    Stone  on  right  bank  on  tow-head  of  Island  25,  about  half 
sub  above  month  of  Forked  Deer  River,  and  150  meters  from  river  bank  in  small 
Mtonwood  timber. 

I^steft  Fotaf.— Elevation,  259.1.  Stone  on  right  bank  on  Daniels  Point,  opposite 
It  loot  of  Forked  Deer  Island,  near  upper  edge  of  field  belonging  to  T.  Forrest.  It 
M  mtttn  below  the  upper  fence  of  field,  and  400  meters  above  a  road  coming  out 
trivrrbauk. 

/I«kW.— Elevation,  253.97.    Stone  on  right  of  bank  in  woods,  1,150  meters  above 
Mlh  of  Mill  Bayou  and  35  meters  from  edge  of  main  bank  back  of  Ash  port  Bar. 
&»t— Elevation,  257.5.    Stone  on  right  bank  near  edge,  and  640  meters  above 
^  Haven  Landing,  in  open  ground. 

^i^ert.— Elevation,  259.1.    Stone  on  left  bank  at  Ashport  Landing,  inside  of  field 
iJasK  Bfc  to  James  Meadows,  on  south  side  of  road  running  back  along  slough, 
ll  is  2P— 63  meters  from  southwest  corner  of  main  dwelhng  in  yard  above  slough , 
Mau^  45' — 45  meters  from  southeast  corner  of  store  at  landing. 
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Plum  Point. — Elevation,  2*56.7.     Stone  on  left  baok,  nearly  opposite  the  foot 
Island  30,  on  land  of  Ed.  Friend,  in  cotton-field,  25  meters  from  edge  of  willows.  1 
is  430  meters  below  a  point  of  the  main  timber  which  runs  to  the  river  bank,  ukd,V 
meters  due  north  of  a  cabin  which  stands  in  the  cotton-field.  ] 

Blackamore. — Elevation,  257.9.  Stone  on  right  bank  on  end  of  a  levee  comiDg  to  liV) 
bank,  100  meters  l)eIow  a  dike  across  chute  behind  Osceola  Bar. 

Osceola, — Elevation,  255.4.  Stone  on  right  bank  near  edge  of  same,  tbree-fooit 
of  a  mile  below  Osceola,  and  110  meters  above  fence  along  woods  to  levee. 

Yankee  T^ar.— Elevation,  253.9.  Stone  on  left  bank  opposite  head  of  BuUeil 
Tow-head,  in  narrow  clearing,  28  meters  from  river  bank  and  32  meters  below  loll 
side  of  yard  at  lower  end  of  cotton-field.     It  is  8  meters  from  woods. 

Lanier, — Elevatior,  2.50.8.  Stone  on  right  bank  nearly  in  line  with  the  eaststdv 
Island  34.  It  is  112  meters  outside  of  levee,  8  meters  inside  of  fence,  and  56  metl 
above  the  lower  corner  of  field.  It  is  530  meters  below  a  house  at  the  corner  of  £m 
and  road  leading  back  to  woods. 

i2ando(p^.— Elevation,  265.2.  Stone  on  left  bank  on  slope  of  blnffs,  450  metenii 
low  st'Oi'es  at  Randolph.  It  is  80  metere  below  a  warehouse,  and  30  meters  belov^ 
cabin,  on  a  knoll  between  a  road  and  the  river,  which  is  about  40  meters  distal 
It  is  340  meters  above  a  creek  in  a  deep  gulch. 

Whirlpool, — Elevation,  413.3.     Stone  on  left^bank  on  land  of  Mrs.   Cowhaid^ 

meters  above  lower  edge  of  corn- field  on  the  bluff,  230  meters  back  from  edge  of  bai 

and  about  100  meters  above  the  lower  edge  of  bluffs,  and  410  meters  south  from  4 

treme  lower  point  of  bluffs.  I 

Hichardeon, — Elevation,  245.6.    Stone  on  left  bank,  nearly  a  mile  below  the  bin 

114"  20' — 850  meters  from  Richardson's  gin.  555  meters  above  a  road  leading  \m 

from  the  river,  76  meters  outeide  of  levee,  and  12  meters  from  river  bank.  J 

Cole. — Elevation,  245.9.     Stonf-  on  Island  3.5  in  woods,  25  meters  from  ed<ir«  of  sa^ 

750  meters  below  J.  Dixon's  field,  and  370  meters  outside  of  road  in  front  of  Oeofl 

Pennell's  field.    It  is  100  meters  from  the  edge  of  the  bank  at  sand-bar  and  500  metlj 

above  a  *^  pocket"  lying  along  the  main  bank  of  the  island.  I 

Strout, — Elevation,  242.7.     Stone  on  Island  35  in  woods  directly  in  line  westwil 

from  road  along  lower  side  of  J.  VV.  Hamilton's  field,  aird  185  meters  from  west«| 

of  said  road.    It  is  400  meters  from  river  bank  at  the  bar.  | 

Pennell,-  Elevation,  2^^8.0.     Stone  on  Island  35,  about  a  mile  above  foot  of  safl 

85  meters  from  the  edge  of  the  bank,  near  the  road  along  front  of  a  cotton  field,  ai 

448  meters  above  the  lower  edge  of  the  field. 

rra//ace.— Elevation,  242.8.  Stone  on  left  bank,  400  meters  below  Cedar  Pol 
Landing,  at  upper  end  of  cotton  field,  35  meters  west  of  the  northwest  corner  of  M 
field  and  near  the  sand-bar  at  edge  of  woods. 

i^a/emaw.— Elevation,  2:^3.4.  Stone  in  woods  on  left  bank  in  Bateman's  Bend  % 
hind  Brandy  wine  Island.  It  is  1,300  meters  below  Bateman's  Bayon,  60  meters  abfli 
a  narrow  field  belonging  to  William  Barksdale,  990  meters  below  Mrs.  Maasie's  fid 
and  near  the  ri  ver  bank. 

Barksdale. — Elevation,  232.4.  Stone  on  left  bank  in  clearing  opposite  the  head! 
Island  3J.  It  is  just  back  of  wagon  road  alon^  river,  80  meters  below  a  cabin  and 9 
meters  above  two  cabins  standing  a  short  distance  above  Brinkley  Bayon  leadl 
back  into  the  swamp. 

i^ar/oA.— Elevation,  219.7.  Stone  in  large  willows  2  miles  above  Mound  City  Laa 
iug,  and  opposite  head  of  Frames  Chute.  It  is  about  70  meters  from  river  bank,  ai 
a  tile  pipe  is  set  over  stone  to  mark  its  position.  There  are  three  reference  stofl 
near  by,  viz,  one  above,  one  below,  and  one  directly  back  of  the  stone  marking  I 
station. 

Frames  C%Mte.— Elevation,  223.3.  Stone  in  woods  near  bank  of  Frames  Chute,  ^ 
meters  above  head  of  Frames  Island.  There  are  other  stones  near  by  used  as  reS 
eoce  stones,  and  situated  similarly  to  those  at  Barton. 

Wolf  River. — Elevation,  223.3.  Stone  in  cotton  field  500  meters  above  foot  of  Fran 
Island,  90  meters  east  of  road  along  chute  back  of  said  island,  40  meters  west  of  a  ro 
leading  northwest  from  Wolf  River  ferry,  and  about  100  meters  south  of  the  jnucti 
of  these  two  roads. 

Hopefield  —Elevation,  229.7.  Stone  in  grass  and  weeds  400  meters  above  Hopefi< 
railroad  incline  and  70  meters  northeast  of  levee. 

VancCf  Sr. — Elevation,  226.5.  Stone  in  cotton  field  on  right  bank  opposite  Mempl 
140  meters  below  the  western  prolongation  of  Huliug  street.  It  is  170  met-ers  sooi 
east  of  Hopefield  Lake  and  240  meters  northwest  of  levee  and  opposite  an  angle 
same. 

Crawford. — Elevation,  222.3.  Stone  in  woods  on  President's  Island  900  metersabc 
foot  of  Vice-President's  Island,  near  the  edge  of  the  bank  2,700  meters  below  i 
prison. 

Zea(f(e^fer.— Elevation,  217.0.  Stone  in  woods  on  President's  Island  directly  oppofl 
Rowley's  Landing  and  near  the  edge  of  timber.  It  is  2,100  meters  above  the  quan 
tine  station. 
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i  i/9i«t.—L1eTatloD,  223.3.  Stone  on  levee  on  right  bank  1,150  meters  below  Jone 
ModiDg.    It  is  400  meters  above  a  sharp  angle  in  the  levee  where  the  road  intersects 

[£M.'fy.— Elevation,  217.8.  Stone  on  left  bank  6.50  meters  above  the  Ensley  residence, 
Pl  neters  ootside  of  levee  and  150  meters  above  an  abrupt  angle  in  the  same  where 
kft»  turns  back  from  the  river.     It  is  near  the  bank. 

I 'JfoKftarf.— Elevation,  223.0.  Stone  on  fevee  1^  miles  above  Reeve's  landing,  230 
peten  below  a  bend  in  levee  and  200  meters  above  a  curve  and  fork  in  same.  It  is 
Ut  at  the  intersection  of  an  east  and  west  road  with  the  levee  and  is  northeast  1,120 
iMteiB  iTDffi  lHatthew's  gin. 

i  i?«fr«!».— Elevation,  222.5.  Stone  on  right  bank  on  levee  550  meters  above  Reeves 
UsdiDg  and  225  meters  below  a  jnnccion  of  two  levees  and  a  road  from  the  west.  It 
Moathwest  970  meters  from  Matthews's  gin. 

\  ffarrt«.— Elevation,  219.9,  Stone  on  right  bank  just  outside  of  fence  in  front  of 
Ivttoo  field,  160  meters  above  dwelling-houses,  and  nearly  opposite  Horn  Lake  Liand- 
P|.  It  is  170  meters  due  south  of  levee,  and  600  meters  below  forks  in  same. 
^<i/<TsoB.— Elevation,  217.7.  Stone  on  right  bank  in  woods  opposite  Collins  Land- 
p.  It  is  near  the  edge  of  the  bank,  310  meters  outside  of  levee,  and  a  half  mile  be- 
wr  Harris's  field,  and  some  900  meters  above  the  upper  edge  of  Scanlan's  cotton  field. 
ftftwilaB'f.—Elevation,  219.1.  Stone  on  right  bank  near  Scanlan's  Landing,  i^ 
pienoDtside  of  levee  and  560  meters  below  the  levee  running  back  to  Earle's  plan- 

[^ir/f^<ni(2.~Elevation,  215.9.  Stone  on  left  bank  in  woods  on  Island  No.  47,  30 
tters  from  edge  of  bank,  and  nearly  opposite  a  clearing  lying  a  half  mile  below 
liver*s  Bayou. 

tS*it  Line' — Elevation,  215.3.  Stone  on  left  bank  in  woods,  150  meters  above  month 
fEock  Chute,  and  directly  opposite  the  end  of  levee  coming  to  river  bank,  some  450 
Wn  shove  Cat  Island  Lauding. 

3W«4.— Elevation,  215.  Stoneonleft  bank  outside  of  levee  in  frontof  Nelms's  plan- 
tum  and  near  edge  of  bank.  It  is  95  meters  outside  of  levee  from  a  point  450  meters 
kre  the  south  end  of  Fish  Lake. 

<iihu  IT.— Elevation,  212.7.  Stone  on  right  bank,  just  east  of  road  in  front  of  J. 
bi¥klerode*s  place.  It  is  500  meters  south  of  Harcklerode's  gin,  1,280  meters  north- 
lit  of  s&ether  gin,  antl  900  meters  below  Mr.  MarcHerode's  house. 
fetfTf.—Elevation,  205.8.  Stone  on  right  bank  of  "old  river,"  around  Council 
nul,  10  meters  east  of  levee,  near  lower  end  of  same,  and  at  Peters'  Landing.  It  is 
Iffleters  below,  a  road  leading  west  past  the  cotton-gin  and  740  meters  southeast 
^nklginon  Dr.  Peters's  plantation. 

Ardfuuz  CAnfe.— Elevation,  203.1.  A  tile  pipe  in  briars  at  lower  edge  of  Carter's 
Id,  10  meters  east  of  a  steep  bank  running  due  south,  which  was  formerly  the  main 
(vrhank. 

X*9fr».— Elevation,  201.4.  Stone  in  field  on  right  bank,  900  meters  below  Rogers's 
jDiitBg.  It  is  70  meters  outside  of  levee,  near  the  wagon  road  along  river  bank, 
inetem  above  a  fence  running  from  levee  to  river,  and  460  meters  below  a  row  of 
^1.  There  are  reference  stones  near  by,  the  elevations  of  which  are  not  known. 
^•irrif//.~Elevation,  200.6.  Stone  in  woods  on  right  bank  240  meters  above  bar  at 
Kdin^s  Point,  and  40  meters  from  the  edge  of  the  bank.  It  is  1,300  meters  below  a 
kiQ  clearing,  near  the  bank,  which  has  a  cabiu  near  its  back  edge. 
^.  iT.-^EIevation,  222.2.  On  left  bank,  on  an  Indian  mound,  near  the  river  bank 
>0.  K.  Landing. 

•"«(  Aue.~.E]evation,  198.0.  Stone  on  left  bank,  1,500  meters  below  Harbert's 
j^iioj;,  in  field  120  meters  above  its  lower  end  and  40  meters  from  the  river.  It  is 
r,  75  meters  from  a  cabin. 

7incr.— .Elevation,  200.3.  Stone  on  left  bank,  on  levee,  435  meters  below  where  it 
inial»raptly  op)M>site  Shoo  Fly  Bar,  and  follows  down  toward  St.  Francis  Tow-head. 
m&  15',  630  meters  from  southwest  comer  of  cotton-gin  on  Robert  Wilson's  place. 
^«f.— Elevation,  193.4.  Stone  on  right  bank,  on  land  of  John  Adams,  35  meters 
"n  lover  edge  of  field,  20  meters  outside  of  road,  and  60  meters  east  of  house.  It 
^^^ttieters  below  fence  along  lower  side  of  Clarence  Quarles'  field. 
^^Hdwuam. — Elevation,  192.5.    On  right  bank,  30  meters  back  of  levee,  on  William- 

•  plantation.    It  is  12  meters  west  of  fence  alouf;  levee,  and  3  meters  below  a  yard 

*  around  hoasey  and  500  meters  below  a  curve  in  the  levee.    It  is  about  a  mile 
vv  the  cotton-gin. 

^^(RT.— Elevation,  192.8.     Stone  on  left  bank  near  west  edge  of  cotton  wood  timber 

"indj^^iSO  meters  west  of  a  narrow  chnte,  1,500  meters  below  the  head  of  same, 

-  J^  opposite  the  head  of  Long  Lake,  and  540  meters  west  from  the  levee. 

■"e^ii.— Elevation,  1H8.6.    Stone  on  left  bank  in  the  cotton  wood  timber  1^  miles 

^  Friar's  Point  Landing.    It  is  50  meters  from  river  bank,  300  meters  north  of 

~\  and  540  meters  northwest  of  levee  and  due  south  of  opening  on  right  bank 

^  the  wooila  to  the  Craig  Place. 
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Abhison.—  ElevatioD,  184.4.  Stone  on  right  bank  1^  miles  below  Kangaroo  Foint  in 
cotton  wood  timber,  &0  meters  from  the  bank  and  about  250  meters  below  the  lower 
end  of  a  small  tow-head. 

Wilkinson. — Elevation,  185.3.  Stone  on  left  bank  on  a  small  cotton  wood  tow-he«d, 
830  meters  below  the  lower  end  of  clearing  on  Miller's  Point.  It  is  on  the  inner  side 
of  the  tow-head,  80  meters  from  the  river  bank. 

Island  N9,  G2.— Elevation,  1H2.3.  Stone  on  Island  No.  62,  1,250  meters  above  its 
lower  end,  300  meters  above  the  lower  eud  of  field,  and  60  meters  from  back  fence  on 
land  belonging  to  Mr.  Decker.    It  is  108^ — 120  meters  from  house. 

Saint  Louis  Landing,  —Elevation,  174.9.  Stone  on  right  bank  in  open  woods,  60  meters 
above  npper  line  of  B.  L.  Oliver's  field,  and  259^  15'~50  meters  firom  a  cabin  iu  a 
small  ioclosure.    It  is  18  meters  back  of  wagon  road. 

Island  66. — Elevation,  174.5.  Stone  on  ri^t  bank  on  Island  66, 1,900  meters  below 
head  of  same  near  the  edge  of  the  bank  outside  of  the  fence  in  open  ground. 

Jones, — Elevation,  170.8.  Stone  on  right  bank  in  woods,  610  meters  below  the  lower 
edge  of  £.  S.  Jones's  field  and  near  the  edge  of  the  bank. 

Oliver.— Elevation,  168.7.  Stone  in  woods  on  Island  66,  500  meters  above  its  lower 
ei)d  and  125  meters  east  of  east  bank  of  chnte.  It  is  212^  30^—150  meters  from  a  homse 
standing  Jnst  above  a  large  slough. 

New  #ope.— Elevation,  168.7.  Stone  in  woods  on  left  bank  450  meters  below  New 
Hope  Landing,  300  meters  from  river  bank,  and  265  meters  north  of  old  levee.  It  is 
190^  15'— 480  meters  from  gin  on  Frank  Harbatt's  plantation. 

Mohawk. — Elevation,  170.1.  Stone  in  woods  on  right  bank,  some  400  meters  below 
Dawson's  field,  30  meters  from  river  bank,  and  a  mile  below  the  mouth  of  chnte 
of  66. 

Znotr {ton.— Elevation,  166.7.  Stone  on  right  bank,  on  a  ridge  in  the  woods,  1,100 
meters  above  the  levee  crossing  the  point  from  Offutt's  to  Ludlow's  Landing,  30 
meters  from  edge  of  bank  and  150  meters  ontside  of  wagon-road.  It  is  295^  05 — 1,100 
meters  from  the  comer  of  above-described  levee,  where  it  turns  abruptly  down- 
stream. 

Ze«or.— Elevation,  170.8.  Stone  on  Zenor  Tow-head,  100  meters  below  the  upper 
point  of  the  high  part  of  the  tow-head,  and  on  the  main  river  side  near  the  edge  of  the 
bank  in  willows. 

Crcir*.— Elevation,  167.2.  Stone  on  left  bank  in  woods  at  foot  of  Island  68,  some  43 
meters  below  county  line  between  Coahoma  and  fiolivar  counties,  and  50  meters  below 
a  cabin  standing  in  small  clearing  near  river.  It  is  52^  45' — 470  meters  from  giu  on 
Rose  plantation. 

Australia, — Elevation,  168.4.  Stone  on  left  bank  172  meters  outside  of  levee  in  front 
of  Australia,  near  the  river  bank  iu  open  woods.  It  is 400  meters  below  Stokes'  Bayou 
and  70^  25'— 255  meters  from  the  store  and  post-office,  back  of  levee  at  Australia, 
Miss. 

Zaconia.— Elevation,  167.8.  Stone  on  right  bank  at  Laconia,  Ark.,  directly  in  front 
of  and  40  meters  from  the  large  cotton-gin  at  that  place. 

Afa(7<j«to.— Elevation,  167.8.  Stone  on  left  bank,  directly  opposite  Laconia  in  woods, 
50  meters  from  the  edge  of  the  bank  and  44^  25'— UK)  meters  from  W.  H.  Wilson's 
house.     It  is  about  opposite  the  head  of  the  bar  at  Hurricane  Point. 

^i/L— Elevation,  165.3.  Stone  on  right  bank,  three-fourths  mile  above  Hill's  Land- 
ing, in  a  narrow  strip  of  woods,  between  a  field  and  the  river  bank,  and  115  meters 
below  the  head  of  said  clearing,  near  the  bank. 

Bee  Hive. — Elevation,  104.8.  Stone  in  woods  on  the  right  bank  opposite  Hill's 
Landiug,  70  meters  below  one  clearing  and  145  meters  above  another,  on  land  of 
James  Hill,  nearly  in  line  with  the  outer  edges  of  the  two  clearings. 

Land's  J^nd.- Elevation,  164.6.  Stone  on  right  bank  in  woods,  one-half  mile  below 
Hill's  Landing,  and  225  meters  below  the  lower  eud  of  Hill's  lower  field.  It  is  oa  a 
narrow  ridge  155  meters  from  the  river  bank. 

Foot  of  70.— Elevation,  165.5.  Stone  on  right  bank  at  foot  of  Island  70,  in  woods  on 
the  point  of  land  between  chute  of  70  and  a  smaller  chute  east  and  about  60  meters 
above  the  juncture  of  same. 

^idoiP.— Elevation,  1G5.0.  Stone  on  left  bank  of  chute,  behind  Scrub  Grass  Tow- 
he.ad,  and  '.^0  meters  above  the  foot  of  same.  It  is  in  the  edge  of  the  woods,  465 
meters  below  a  clearing  lying  along  the  bank  of  chnte. 

Ftcfona.— Elevation,  165.8.  Stone  on  left  bank  on  levee  at  Victoria  Landing.  It 
is  30  meters  above  fence  along  npper  side  of  woods,  and  238  meters  below  bend  iu 
levee  at  mouth  of  Concordia  Bayou,  on  land  of  James  F.  Stokes. 

Terrene.— Elevation,  16:i.l.  Stone  on  left  bank  700  meters  below  Terrene  Landinpr, 
in  open  ground  100  meters  from  river  bank  back  of  road,  and  about  half-way  betweeu 
two  inclosures  surrounding  dwelling-houses.  It  is  34°  15'— 88  meters  from  southeast 
corner  of  the  upper  one  of  these  inclosures,  and  170^  55' — 63  meters  from  the  north  weat 
corner  of  the  other. 

JVoryvifZe.— Elevation,  161.7.    Stoue  on  left  bankon  outer  levee  below  Rosedale,  65 
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netors  below  foot-bridj^  from  inaer  levee  to  outer  levee,  and  80  meters  above  a  fork 

m  the  levee.     It  is  79^  40'— 525  meters  from  the  ooart-bouse. 

Beulah  Lake. — ^Elevation,  160.8.  Stone  on  left  bank  in  woods  some  2  miles  below 
where  levee  starts,  back  aroniidBeulah  Lake  near  Pride's  Point,  and  near  where  the 
upper  arm  of  Che  lake  joins  the  river  at  high  water,  and  on  the  npper  side  of  said  arm. 
U  is  127°  37'~590  meters  from  a  house  near  a  lane  in  a  clearing  on  the  lower  side  of 
ibore-described  arm  of  the  lake. 

Crow  Point. — Elevation,  156.0.  Stone  on  the  right  bank  near  the  main  river  and  50 
netera  above  the  lower  end  of  the  old  high  part  of  Ozark  Island.  It  is  60  meters  above 
sdeep  slough  which  divides  the  old  part  of  the  island  from  the  newer  portion,  and  is 
10 meters  from  the  river  bank. 

Jeneif  PoimL — Blevation,  146.0.  Stone  on  risht  bank  in  open  ground  outside  of  the 
kvee,  about  a  mile  below  the  foot  of  tow-head  lying  Just  above  Jersey  Point.  It  is 
215  meters  from  the  levee  and  directly  in  front,  and  70  meters  from  a  house  in  a  small 
eaUivated  field  outside  of  levee. 

Mir4  78. — ^Elevation,  143.2.  Stone  on  right  bank,  180  meters  below  head  of  tow-head 
Ifio^oatside  of  Island  78,  and  near  edge  of  the  bank. 

Arkansas  Citg. — Elevation,  147.5.  Stone  on  right  bank  at  Arkansas  City,  between 
the  railroad  ami  river,  360  meters  below  the  elevator  and  due  east  240  meters  from 
nothcant  corner  of  railroad  shops. 

(roJMef*  Landing. — Elevation,  144.1.  Stone  on  right  bank  at  Gaines'  Landing,  135 
neten  outside  of  levee  and  170  meters  below  the  Junction  of  front  levee  with  levee 
rnoniog  back  alon^  John's  Bayou.     It  is  20  meters  above  a  row  of  three  cabins. 

Stukd  /^ofji/.— Elevation,  143.6.  Stoue  on  left  bank  in  cotton  woods,  about  the  middle 
of  the  poini  opposite  Gaines'  Landing.  It  is  50  meters  west  of  the  bank  of  a  larg^e 
tloogh  leaving  a  high  tow-head  outside  of  it.  It  is  530  meters  below  the  head  of  this 
tow-bea<l  and  660  meters  above  an  old  clearing  on  same. 

Carter.— Elevation,  137.1.  Stone  on  left  bank  near  the  river,  on  the  lower  side  of 
the  Tarpley  place,  on  land  of  Colonel  Randolph.  It  is  in  the  weeds,  45  meters  above 
the  edge  of  the  woods,  10  meters  from  the  edge  of  the  bank,  80  meters  below  a  deep 
washoat,  and  228  meters  above  a  levee  running  across  the  upper  side  of  the  narrow 
seek  of  land. 

Wallwood. — Elevation,  134.9.  Stoue  on  right  bank,  900  meters  below  Chicot  Landing, 
TOO  meters  below  the  end  of  a  levee  running  back  through  woods,  200  meters  below  a 
large,  conspicuous  rack-heap,  imbedded  in  the  bank,  and  30  meters  from  the  edge  of 
the  bank. 

North  Base, — Elevation,  132.8.  Stone  on  left  bank  marking  the  north  end  of  the 
Greenville  base-line.  It  is  in  the  line  of  an  east  and  west  feuce,  200  meters  east  of 
the  railroad  Y,  and  north  of  the  railroad  160  meters.  It  is  282^  15'— 260  meters  from 
the  engine-house  opposite  the  Y,  and  16*^  lO' — 43  meters  from  the  southeast  corner  of 
syaid. 

Somtk  Bate. — Elevation,  142.2.  Stone  on  left  bank  marking  the  sonth  end  of  the 
Greenville  base  on  the  levee,  70  meters  above  where  it  crosses  a  slough,  and  whera 
the  rosd  turns  back  along  said  slongh.  It  is  due  west  40  meters  from  the  first  cabin 
sbove  said  road. 

WkHtaker. — Elevation,  136.7.  Stone  on  right  bank«  three-fourths  mile  below  Bach- 
elor's Bend  Tow-head,  and  1|  miles  above  Craig's.  It  is  in  the  woods,  90  meters  from 
the  river  and  near  a  fork  in  the  road,  one  branch  of  which  runs  back  to  an  inclosed 
lield.    It  is  about  20  meters  back  from  a  steep,  old  river  bank. 

E^(kardiio9^. — Elevation,  13D.9.  Stone  on  left  bank  on  end  of  levee,  200  meters  below 
b^adof  tow-head,  opposite  £.  Richardson's  place.  It  is  10  meters  from  the  edge  of 
the  bank. 

Btfmge. — Elevation,  132.2.  Stone  on  left  bank,  380  meters  above  the  oil  works  at 
ttefiq^  10  metem  outside  of  the  levee  and  160  meters  above  a  bend  in  same  where  it 
tuns  iKMsk  to  rear  of  oil  works.     It  is  285^—428  meters  from  the  plantation  resi- 


IHirit.— Elevation,  138.5.  Stone  or*  right  bank,  2^' miles  above  Sunnyside  Lauding, 
on  a  detached  piece  of  levee  near  whero  the  road  crosses  it.  It  is  a  little  above  a 
<«rve  in  the  levee,  and  is  Rurronnded  by  timber. 

^&4^.— Elevatioh,  129.2.  Stone  on  left  bank  in  the  edge  of  the  woo<ls,  on  a  ridge 
^  mtiers  above  the  lower  outlet  to  Lake  Lee.  It  is  20  meters  from  the  edge  of  a 
■teep  bank. 

^sitUm. — Elevation,  128  5.  Stone  on  right  bank  on  upper  end  of  Island  No.  87, 
1,00U  meters  below  chute  at  head  of  same.  It  is  between  the  feuce  and  wagon-road, 
3110  meters  above  the  store  ow  land  of  J.  C.  Calhoun.     It  is  218^  40' — 583  meters  from 

ettfOD-glQ. 

iTiofc/./e.— Elevation,  123.1.  Stone  on  left  bank  on  Worthington  Point,  500  meters 
■clow  the  head  of  the  sand-bar,  in  the  woods,  i:i8  meters  from  the  edge  of  the  bank. 

fo««nL — Elevation,  128.2.  Scone  on  right  bank  on  levee,  400  meters  below  Grand 
weLaodiog  and  440  meters  above  the  street  through  Grand  Lake  Village. 
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SiUiard, — Elevation,  1*24.6.  Stone  on  rieht  bank,  1  mile  below  Grand  Lake  Village, 
just  outside  of  fence  and  20  meters  ontside  of  levee,  and  in  front  of  R.  H.  Hilliard^H 
place. 

jRaifner. — Elevation,  123.2.  Stone  on  right  bank,  250  meters  above  Cracraft  Lauding 
and  18  meters  outside  of  fence.  It  is  227° — 385  meters  from  the  northeast  corner  of 
cotton-gin  on  Cracraft  plantation. 

Xeofa.— Elevation,  122.7.  Stone  on  left  bank,  1,380  meters  below  LeotaLanding  in 
woods,  180  meters  outside  of  old  levee  and  650  meters  above  the  Jnnction  of  two  levees 
near  the  Ward  place. 

Carolina, — Elevation,  120.6.  Stone  on  left  bank  near  the  river,  30  meters  above  the 
warehouse  at  Carolina  Landing.  It  is  200  meters  above  the  chute  leading  back 
across  the  point. 

Chraves. — Elevation,  123.4.  Stone  on  right  bank,  1^  miles  below  the  levee  running 
back  from  Sterling  Landing.  It  is  near  the  river  bank  in  the  grass  at  the  head  of  the 
sand-bar  and  directly  opposite  to  Carolina  Landing. 

i^ied/aiKler.— Elevation,  118.9.  Stone  on  right  bank  1,100  meters  below  upper  Ashton 
Landing,  in  a  yard  in  front  of  and  near  to  a  cabin  of  a  fisherman. 

Vista. — Elevation,  120.3.  Stone  on  right  bank,  1,150  meters  below  Dr.  Wm.  McCul- 
lough's  house,  on  the  levee,  and  has  a  tripod  standing  over  it. 

yorth  ^a«c.— Elevation,  111.5.  Stone  on  right  bank  marking  the  north  end  of  Lake 
Providence  base  line.  It  is  in  the  southwest  part  of  the  town  of  Lake  Providence, 
in  the  southern  prolongation  of  Hood  street,  near  a  fence  bounding  a  cotton  field.  It 
is  10^  45' — 250  meters  from  the  court-house,  and  161°  15'-— 270  meters  from  a  church. 

Shipland. — Elevation,  112.9.  On  left  bank  in  woods,  2i  miles  below  Shipland  Land- 
ing, 115  meters  from  river  bank,  on  a  ridge.     Concrete  block. 

Farland. — Elevation,  109.7.  On  left  bank  three-fourths  mile  above  Island  95,  at 
edge  of  cottonwoods,  50  meters  above  lowerend  of  slough,  behind  the  sand-bar;  abont 
80  meters  back  of  station  is  a  small  open  grass  plat  on  a  short  ridge.    Concrete  block. 

Baas. — Elevation,  110.6.  Concrete  post  on  right  bank,  700  meters  below  Bass  Land- 
ing, outside  offence  and  directly  in  front  of  two  cabins  standing  in  field  25  meters 
distant. 

J?aj/8.— Elevation,  112.7.  Concrete  post  on  left  bank,  730  meters  above  store  at 
Hays'  Landing,  28  meters  below  a  fence  running  from  the  levee  to  the  river,  and  80 
meters  above  the  timber  lying  along  the  levee,  which  is  265  metfers  baek  of  station. 

Stamboul. — Elevation,  116.8.  On  right  bank  near  lower  end  of  a  levee,  665  meters 
below  a  levee  running  back  to  Stamboul  plantation,  and  near  the  bank  of  a  chute 
behind  a  bar  extending  down  to  Wilton. 

No  Place. — Elevation,  104.6.  On  left  bank  near  woods,  1|  miles  above  Tennessee 
Landing,  near  the  edge  of  the  bluff-bank  behind  the  sandbar,  and  343'  05' — 140  meters 
from  a  cabin  standing  outside  of  field. 

Foftter. — Elevation,  101.2.  On  right  bank  in  woods  on  a  small  cottonwood  tow-bead, 
opposite  Chotard's.  It  is  700  nieters  from  the  upper  end  of  tow-head,  600  meters 
from  lower  end,  140  meters  from  the  west  bank,  and  230  meters  from  east  bank. 

Burleigh. — Elevation,  106.6.  On  left  bank  between  fence  and  road,  65  meters  below 
line  between  Burleigh  and  Magna  Vista  plantations.  It  is  50^  30' — 60  meters  from 
Burleigh  store,  and  273°  30'— 280  meters  from  Magna  Vista  store. 

Albemarle. — Elevation,  107.9.  On  left  bank  1,000  meters  below  Ingomar  Landings 
in  chute  on  a  levee  in  the  woods,  35  meters  from  the  edge  of  the  bank.  It  is  312<^  30' 
from  a  church  neiir  Ingomar  Landing. 

Henderson. — Elevation,  99.8.  On  right  bank  in  the  edge  of  the  woods,  I  mile  above 
Henderson  Landing  and  85  meters  from  edge  of  the  bank  and  60  meters  above  the 
line  between  Bell  and  Henderson  plantations  prolonged  to  the  river.     Wooden  bnb. 

Gynn. — Elevation,  102.5.  On  left  bank,  550  meters  below  Brunswick  Landing.  On 
the  point  atthe  head  of  the  sand-bank  and  104°  30' — 630  meters  from  Mrs.  Gwyn's  store. 
Wooden  hub. 

Willows. — Elevation,  93.9.  On  left  bank  in  the  willows,  190  meters  from  the  bank 
and  nearly  in- line  with  the  outer  bank  of  Island  102  and  about  opposite  the  head  of 
same  island.    Nail  in  wooden  hub. 

Eagle. — Elevation,  100.5.  On  left  bank,  one-half  mile  below  Island  102,  inedgeof  t,lie 
cottonwood  timber,  275  meters  outside  of  fence  and  570  meters  below  the  upper  end 
of  timber.    Concrete  block. 

(7ran«.— Elevation,  98.2.  On  right  bank  near  the  river,  on  Mrs.  Crane*s plantation, 
in  a  clearing  and  190  meters  above  the  lower  end  of  same.  It  is  199<^  55' — 150  meterc 
from  a  cabin  in  said  field.     Wooden  hub. 

Harris. — Elevation,  100.8.  On  right  bank,  in  field  at  lower  end  of  woods,  600  meten 
above  Grant's  Canal.  It  is  170^  0  / — 435  meters  from  intersection  of  levees  above  s&i^ 
canal  and  70  meters  from  edge  of  bank.    Nail  in  a  wooden  hub. 

Northeast  Base. — Elevation,  98.3.  Stone  marking  the  upper  end  of  the  Delta  Base- 
line. It  is  on  the  point  above  Delta,  135  meters  above  one  levee  and  320  meters  l>e 
low  another.  It  is  directly  in  the  line  of  the  main  street  of  Delta  and  80  meters  iron 
the  bank  at  the  upper  ^ide  of  the  point. 
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Warrentan. — EIeYatioii,96.1.  Stake  on  left  bank  at  Warrenton,  Miss.,  34  meters 
Mow  cotton-gio  and  60  metera  above  warehonse,  near  the  river  bank.  The  station 
is  marked  with  3  bottles  buried  horizontally  and  pointing  towards  center  vertical 
k>ttie. 

Pmut  Pleasant, — Elevation.  96.3.  On  right  bank,  950  meters  below  Point  Pleasant 
Landing,  on  levee  at  a  bend  in  same.  It  is  46°  :I7' — 300  meters  from  the  sonthwest 
corner  of  the  Point  Pleasant  gin  and  15  meters  northeast  of  a  bnilding  standing  near 
to  and  ootatde  of  levee;  595  meters  west  the  levee  rnns  into  Palmyra  Lake. 

Tkrasker, — Elevation,  83.6.  On  left  bank  in  willows,  1^  miles  above  head  of  Grand 
Galf  Chute,  on  a  ridge  460  meters  back  from  edge  of  willows  and  near  the  edge  of  the 
lan;er  cot  ton  woods. 

Diskaroon, — Elevation,  89.2.  On  right  bank  on  lower  side  of  Coffee's  Point,  on  an 
old  levee,  420  meters  from  a  right-angle  intersection  with  another  levee  crossing  the 
point  and  ^M)  meters  above  the  lower  end  of  said  levee,  in  front  of  two  houses  standing 
30  meters  from  the  levee  and  50  meters  apart. 

Bruiniburg, — Elevation,  63.5.  On  left  bank,  about  one-half  mile  below  Brninsburg 
Landing  ami  270  meters  below  where  levee  runs  into  the  river.  It  is  76°  15' — 250 
meters  from  a  sharp  comer  in  said  levee. 

Saint  Joseph, — Elevation,  78.9.  On  the  right  bank,  three-quarters  mile  below  the 
town  of  Saint  Joseph  and  500  meters  above  the  steamer  landing.  It  is  1.50  meters 
onteide  of  the  old  levee  and  48  meters  outside  of  the  fence,  and  225°— 930  meters 
frotn  a  gin  back  of  main  levee  opposite  the  landing. 

Rodney. — Elevation,  80.7.  On  left  bank,  about  one-half  mile  below  the  town  of  Rod- 
ney, 1,000  meters  above  Ro<1ney  Landing,  150  meters  above  slough  and  road  leading 
btck  to  bluft'H,  and  on  main  bank  back  of  bar.  It  is  near  the  edge  of  the  bank,  out- 
side of  road  lea<ling  from  town  to  the  landing,  and  3^  meters  from  road  fence. 

itdce-«ottr«e.— Elevation,  78.5.  On  right  bank.  If  miles  below  Waterproof  Landing 
00  levee,  108  meters  above  a  bend,  440  meters  below  forks  in  levee,  and  200  meters 
■bore  a  pond  made  by  a  crevasse. 

KitjTAi7<f.— Elevation,  70.8.  On  left  bank  on  Fairchild  Island,  about 2  miles  below 
"Hole  in  the  Wall,"  2,600  meters  above  the  foot  of  the  island,  and  near  the  edge  of  the 
main  bank  in  the  cotton  woods.  It  is  due  west  of  the  lower  end  of  a  clearing  lying 
above  Fairchild'a  Creek,  on  east  side  of  chute. 

B<N/.~£Ievation,  84.4.  On  left  bank  at  tout  of  bluff,  1,000  meters  below  Green's 
Bayoa,  and  140  meters  below  another  bayou  or  creek,  and  three-quarters  mile  above 
Grafton  Place. 

West  Base. — Elevation,  62.4.  Stone  on  right  bank,  225  meters  north  of  levee  in 
veeds,  three-quarters  mile  below  lower  end  of  Lake  Concordia,  and  about  125  meters 
«a«t  of  the  Lake  Concordia  road.  It  is  117°  1.5' — 335  meters  from  junction  of  two 
Ifvcts,  and  is  nearly  due  north  of  where  aforesaid  road  crosst's  the  northern  levee. 
The  stone  is  14  inches  square,  and  marks  the  northern  end  of  the  Vidalia  Base. 

Palo  M to. — Elevation,  72.1.  An  iron  •*8crew-pileV  on  right  bank,  1^  miles  above 
Vidalia,  in  D.  Minoi-'s  cotton6eld,  240  meters  from  the  levee  and  opposite  a  curve  in 
fiice.  It  is  15  meters  below  the  western  prolongation  of  a  spur  of  levee  leading 
tovurds  river  bank,  and  80°  50' — 197  meters  from  a  cotton-gin. 

East  Base. — Elevation,  6H.4.  Stoneourighibankdirectly  back  of  the  jail  at  Vidalia, 
La.,  iiS  meters  from  Lake  Concordia  road,  and  bO  meters  from  levee  and  near  the  south- 
*ist  side  of  a  ditclu  The  stone  is  14  inches  square  and  marks  the  east  end  of  the  Vidalia 
Bane. 

Gat(A<r.— Elevation,  68.7.  An  iron  screw  pile,  1|  miles  below  Vidalia,  2^  meters 
eaat  of  fence  on  east  side  of  main  road,  and  380  meters  north  of  levee.  It  is  64^  '.iO' — 740 
■eters  from  Gaither's  gin,  and  221°  10' — 970  meters  from  high  boundary  stone  near 
ferve*, 

Carthage. — E!evation,71.1.  Stone  on  left  bank,  600  meters  below  center  of  St.  Catha- 
roes  Cre<  kon  Mrs.  Minor's  plantation,  70  meters  below  a  road  leading  south,  and  30 
■iHers  from  bank. 

Minor. — Elevation,  G9.(t.  Stone  on  left  bank  on  Mrs.  Minor's  plantation,  about  2^ 
aules  below  mouth  of  St.  Catharines  Creek,  one-half  mile  below  the  head  of  sand-bar, 
io  line  with  the  lower  end  of  field  and  between  road  and  river  bank,  in  the  grass. 

LemJeg. — Elevation,  70.3.  Stone  on  left  bank  opposite  foot  of  Natchez  Island,  on 
land  of  Mark  Lemley  ^near  the  bank,  outside  of  the  road  and  13  motei-s  from  the  fence, 
aad  40  meters  above  angle  in  same.     It  is  150  meters  below  a  group  of  live  houses. 

Itamhoe. — Elevation,  70.9.  Stone  on  left  bank  on  Ivanhoe  plantation,  owned  by 
Waahington  Ford.  It  is  three- fourths  mile  above  Morville  Landing,  in  open  ground, 
^ifectly  in  line  with  fence  leading  back  to  woods,  autt  75  meters  from  thti  corner.  It 
M5d  meters  from  the  river  bank  and  45  meters  above  a  fence  surrounding  a  group  of 
aMiM,et4r. 

F^d, — ^Elevation,  66.4.  Stone  on  left  bank  opposite  Warnicott  gin,  13  meters  from 
hrer  bank.in  edge  of  cotton  woods,  17°  45' — 640  meters  from  Washington  Fora's  house. 
tammndiog  trees  are  blazed. 
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YTay^fticoi^— Elevation,  67.2.  Stone  on  ri|;ht  bank,  900  meters  below  MorvUle  Land- 
ing on  Warnicott  plantation,  60  meters  from  river  bank  and  end  of  levee,  253^  SO'— 
710  meters  fr6m  gin  chimney.  Two  blazed  pecan  trees  stand  88  meters  northwest 
and  45  meters  south,  respectively. 

J«^%.— Elevation,  61.3.  Stone  on  right  bank,  2i  miles  below  Morville  Landing, 
400  meters  below  end  of  levee  at  river  bank,  30  meters  above  woods,  140  meters  oat- 
side  of  levee  on  Ashley  plantation.  It  is  331^  47' — 810  meters  from  a  giu  chimney,,  and 
an  old  brick  oven  stands  30  meters  west. 

St.  Ca<Am«<«.— Elevation,  69.4.  Stone  on  left  bank,  on  St.  Catherines  Towhead,  near 
the  river  bank,  opposite  Ashley  gin  chimney,  and  about  600  meters  below  the  head  of 
the  large  cotton  wood  timber. 

There  are  three  trees  blazed  with  a  triangle  standing  in  the  following  positions : 
first,  WNW.  14  meters;  second,  N.  by  E.  14  meters;  third,  SSE.  5  meters. 

El1i8  CZff.— Elevation,  238.8.  Stone  on  the  left  bank  on  the  bluff  back  of  Hntch- 
ins'  Landing  on  what  is  known  as  Ellis  Cliffs,  on  the  property  of  Mr.  Butler.  It 
is  near  the  north  edge  of  the  bluffs  286°  45'— 290  meters  from  Liggau's  store  at  Hutch- 
ins'  Landing. 

Pecan.— Elevation,  70.5.  Stone  on  right  bank  on  levee  near  bank  one-half  mile 
above  Green's  store,  behind  the  willow  bar.  It  is  on  the  levee  ci-ossin^  from  Ashley 
plantation,  and  80  meters  south  of  junction  of  levees^  and  at  junction  with  small  levee 
running  west. 

Fairriew. — Elevation,  64.7.  Stone  on  right  bank  on  the  Fairview  plantation,  1,340 
meters  below  Green's  store.  It  is  42°  50' — 320  meters  from  southwest  corner  of  gin, 
300  meters  below  road  leading  past  gin  and  near  east  and  west  road,  and  also  very 
near  the  levee  built  after  the  survey  of  1883. 

Rosenthal. — Elevation,  69.1.  Stone  on  right  bank  on  the  Surge tt-Ashley  plantation. 
It  is  900  meters  below  Fish  Pond,  600  meters  above  month  of  a  bayou,  and  on  a  levee 
287 o  15'— 250  meters  from  giu. 

Fahietto.—FAevatiou,  (30.3  (approximate).  Stone  on  left  bank,  900  meters  above 
Jager's  Landing,  on  low  ground  25  meters  back  of  willows,  3^K)  meters  above  lower  point 
ot  same,  and  240  meters  southwest  of  main  river  bank.  It  is  44^  17'— 500  meters  from 
Palmetto  gin-stack,  134°  15' — ^910  meters  from  Jager's  store. 

Roseland. — Elevation,  60.5.  Stone  on  right  bank  on  south  side  of  and  near  to  t^e 
hedge  dividing  Fairview  and  Roseland  plantations,  and  570  meters  from  river  bank. 
It  is  20°  30' — 575  meters  from  Walton  giu  chimney,  and  100  meters  west  of  a  ditch 
rnnuing  to  the  hedge. 

Winn. — Elevation  63.2.  Stone  on  left  bank  in  Dead  Man's  Bend,  opposite  Fritz 
Island  on  Joe  plantation,  and  on  laud  belonging  to  John  Winn,  it  is  between  the 
wagon  road  and  the  fence  15  meters  from  the  river  bank,  298  meters  above  a  fence 
running  back  to  woods,  202°  37'— 2,235  meters  from  Blackhill's  gin,  and  49°  OO' — 120 
meters  from  nearest  cabin. 

i^Vite.- Elevation,  60.4.  Stone  on  right  bank  on  Fritz  Island,  2,200  meters  below  the 
head  of  same,  and  IHO  meters  below  the  foot  of  a  small  towhead.  It  is  10  meters  from 
the  bank,  in  the  edge  of  the  timber. 

Home  Place. — Elevation,  62.3.  Stone  on  right  bank  near  main  bank  at  foot  of  Fritz 
Island,  back  of  road,  and  40  meters  below  a  road  leading  back  through  field,  40  me- 
ters above  the  old  Home  Place  store,  and  directly  in  front  of  said  store,  7b  meters  dis- 
tant. 

Wilds. — Elevation,  60.2.  Stone  on  right  bank,  about  If  miles  above  Bougere  Land- 
ing,  in  woods,  35  meters  from  the  river  bank,  about  120  meters  above  boundary  ftuice 
between  Home  Place  and  Bougere  plantations.  It  is  about  230  meters  above  lower 
point  of  cottonwoods,  on  a  ridge. 

Allaway. — Elevation,  62.5.  Stone  on  left  bank,  2  miles  above  Jackson's  Point 
Landing,  on  land  of  W.  L.  Jackson,  20  meters  back  of  road  and  1,050  meters  above 
road  along  the  upper  side  of  Ncwcome's  Lake.  It  is  80  meters  above  a  cabin,  and 
50  meters  below  another,  and  80  meters  below  end  of  levee.  The  surrounding  tjneea 
are  blazed. 

Pie/Zen.— Elevation,  58.8.  Stone  ou  right  bank,  300  meters  above  Black  Ha^ivlc 
Landing,  in  the  grass,  50  meters  outside  of  levee  and  10  meters  from  edge  of  b«u>]c« 
It  is  189°  15' — ^230  meters  from  northeast  corner  of  Black  Hawk  store. 

Northeast  Base* — Elevation,  60.3.  Stone  on  right  bank,  1^  miles  below  the  hesui  of 
Point  Breeze,  35  meters  west  of  road  in  field.  It  is  120  meters  above  a  house,  X90 
meters  below  another  house,  both  of  which  are  near  the  road.  A  china  tree  stands 
southwest  b6  meters.  Two  pecan  trees  near  the  bank  are  60  and  63  meters  disto^tit., 
respectively.  The  stone  marks  the  north  end  of  Lum's  Point  Base,  and  is  14  inoliea 
square. 

Southwest  Base. — Elevation,  60.2.  Stone  On  right  bank  marking  the  lower  end.  of 
Lum's  Point  Base.  It  is  on  Lam's  plantation,  600  meters  above  Lum's  Landing,  3S5o 
10' — 90  meters  from  northwest  corner  of  Lum's  honse,  229°  45' — 860  meters  from  oot- 
ton-gin.  It  is  15  meters  from  thorn  tree  south  of  road,  and  23  meters  from  thorn  t^r^^ 
in  lane,  a  pecan  tree  near  garden  in  house  lot  is  49  meters  distant. 
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itek  BilU — ^Elevation,  376.0  (approximate).    Od  left  bank  on  highest  part  of  bluff 
Uekof  Clark's  Lake,  about  a  mile  from  the  river.    The  mark  is  an  iron  rod  set  in 
I      eement.    It  is  201^  10'  fromXangside  gin  stack. 

I        Tirfrerl.— Elevation,  60.6.     On  left  bank  about  a  mile  below  Tarbert  Landing,  36° 
5b'-1,345  metres  from  the  Tarbert  gin.     It  is  10  meters  outside  of  fence  along  river 
I     bank  in  line  with  the  upper  side  of  a  yard  around  two  houses  and  a  little  above  a  road 
ksdiog  back  through  field.    Copper  t.ack  in  wooden  hub. 

(Md  Ricer, — Elevation,  ^.3.    On  right  bank,  200  meters  below  outlet  to  Eaccourci 
Uke,  or  •'  Old  River,"  in  lower  part  of  bend  below  Red  River.     It  id  10  »»  eters  from 
I     riTer  bank,  57°  10* — 55  meters  from  a  cabin,  and  117°  15' — 155  meters  from  another 
I     cabia.    Iron  rod  in  cement. 

I  LtatkermikR. — Elevation,  51.4.  On  right  bank  directly  opposite  Lower  Tunica  Land- 
iag  iD  open  woods,  IK)  meters  below  clearing  and  2o0  meters  above  a  cocton  field.  It 
I  iiJU meters  from  bank  and  is  marked  with  au  iron  rod  in  cement. 
!  Stcap. — Elevation,  55.7.  On  right  bank  three-fourths  of  a  mile  below  Tunica  Land- 
I  ioj^  Dear  the  edge  of  the  bank  a  short  distance  above  the  head  of  sand-bar,  and  1,000 
Beieis  below  a  cotton  field.  It  is  a  large  cotton-wood  stump  with  a  copper  tack  in 
f    ^ 

I  l^tttMtom. — Elevation,  46.7.  On  right  bank  about  2  miles  below  Tunica  Landing, 
iBillulf  a  mile  above  Greenwood  Landing  in  cotton-wood  timber.  It  is  40  meters 
^nu  tbe  river  bank  and  250  meters  below  a  slough  coming  out  to  the  river.  Copper 
Uek  ia  a  wooden  hub. 

i)»ii^2aM.— Elevation,  45.7.  On  right  bank  in  the  woods  about  half  a  mile  above 
Tooica  Island,  40  meters  from  the  river.     Copper  tack  in  wooden  hub. 

&iac.— Elevation,  4*2.6.  On  right  bank  one-half  mile  below  Sebastapol  Landing 
<n  tower  bide  of  Point  Racconrci  in  the  small  cotton-woods  140  meters  from  river 
Wkand  1,750  meters  above  *'  Reus  Ditch."    Iron  rod  in  cement. 

Btu  Ditch. — Elevat  ion,  41.9.  On  right  bank  18  meters  above  Rons  Ditch,  80  meters 
frooi  edge  of  willows  and  a  little  more  than  a  mile  above  Racconrci  Landing.  Iron 
n)d  to  cement. 

C^i  /«2aai2.— Elevation,  45.2.  On  left  bank  opposite  Morgauza  Crevasse  on  land  of 
Mr.  Harvey.  It  is  6S  meters  above  a  narrow  inclosed  field.  It  is  225  meters  outside 
«f  levee  nnd  25  meters  from  river  bank.    Copper  tack  in  hub. 

8nut  Maurice. — Elevation,  51.9.  On  right  bank  on  levee  1,030  meters  below  Blue 
^naiul  1,200  meters  above  Red  Store  Landing.  It  is  ^90  meters  above  a  bend  in 
tiie  levee  and  130  meters  below  lower  side  of  lane  leading  back  to  the  Saint  Maurice 
quarters.    Cupper  tack  in  stub. 

Isf/or.—EIevatiou,  47.2.  Stone  on  right  bank  500  meters  below  Bertrand's  Landing 
n  the  Borrow  Plantation  10  meters  outside  of  levee  in  line  with  upper  fence  of  a  yard. 
lKis*i45  meters  below  a  Junction  of  levees. 

Perdb€. — Elevation,  46.7.  On  right  bank  445  meters  below  Bertrand's  Landing  on 
•ataide  levee  40  meters  above  the  junction  of  two  levees  from  above  and  on  Ber- 
tnod  plantation.    Copper  tack  in  wooden  hub. 

Z«^jf.— Elevation,  46.7.  On  right  bank  about  a  mile  above  Waterloo  Landing, 
£0  meters  above  upper  line  of  Alaska  plantation  and  15  meters  outside  of  levee.  It 
ailM^  35'— 630  meters  from  Alaska  sugar-house. 

^«ire<.— Elevation,  47.4.  Stone  on  left  bank  a  mile  above  Waterloo  Landing,  150 
■Men  above  lower  end  of  J.  DeMorley's  field,  near  bank  10  meters  outside  of  fence. 

ITafer^oo.— Elevation,  47.7.  St'One  on  right  bank  195  meters  below  Cook's  Landing, 
^meters  outside  of  main  levee,  18  meters  from  rrver  bank,  195°  15' — 680  meters  from 
tbe  Xiiuk  sugar  house  and  opposite  a  short  spur  of  levee  having  a  right  angle  turn 
••hide  of  main  Ibvee. 

SUM^kter, — Elevation,  97.9.  On  left  bank  325  meters  above  incline  at  Port  Hickey, 
^■eters  outside  of  the  railroad  near  the  edge  of  the  bluff.  Copper  tack  in  a  wooden 
^1>.    A  stone  stands  in  line  of  fence  62  meters  back  of  hub. 

9'tUiro0d.— Elevation,  45.6.  Stoue  on  right  bank  about  one-fourth  of  a  mile  belo w- 
wut  Pleasant  Landing  and  550  meters  above  Wild  wood  Landing  on  Wild  wood 
pitttation.  It  is  50  meters  outside  of  levee  near  the  river  bauk  and  800  meters  below 
'B  qU  cievasse  pond. 

CMb& — Elevation,  41.8.  On  ri^ht  bank  opposite  New  Springfield  Landing,  400 
■eters  from  the  npper  side  of  clearmg  on  the  point,  170  meters  below  the  lower  edge 
ttf  Add,  ^89°  45' — 150  meters  from  a  cabin  below  field,  and  near  the  edge  of  the  bluff 
Wnk  at  head  of  bar. 

Ckmmhtrlain. — Elevation,  37.8.  Stone  on  right  bank  three-fourths  of  a  mile  above 
J[»»iiuin*s  Landing  in  grass  50  meters  outside  of  levee  directly  in  front  of  Benjamin 
waberUMD'it  house,  and  365  meters  below  school-house. 

CMaa. — Elevation,  41.6.  Stone  on  right  bauk  260  meters  below  Grossman's  Land- 
^<96-^  00' — 865  meters — from  Orange  Griove  sngar-house,  in  line  with  said  sugar- 
'■•■M  and  store,  380  meters  from  latter,  50  meters  from  the  bank,  and  213  meters  oat* 
«4e  of  levee. 
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iStramp.— Elevation,  26,3^  On  lef  tbank,  directly  oppoeite  Lobdell's  Landine  an 
Belle  Vale  Bugar-house.  It  is  in  the  ed|;e  of  the  woods  near  the  river  bank,  onlowt 
side  of  Thomas  Point. 

BelJe  Fale.— Elevation,  35.9.  On  risht  bank,  245  meters  below  the  road  betwec 
the  T.  J.  Thompson  and  Belle  Yale  plantations,  273<3  35'— 365  meters  from  a  ehiut 
on  west  side  of  road,  89°  45'— 210  meters  from  Belle  Vale  sugar-house,  460  mete 
from  levee,  and  200  meters  above  Lobdell's  Landing. 

^77«tror(^.— Elevation,  72.0.  Stone  on  left  bank  on  Scott  Blufifs,  100  meters  belo 
Scotland  Landing  in  cotton  field,  20  meters  from  river  bank,  30  meters  above  a  fenc 
and  100  meters  above  a  bayou  leading  to  river. 

Belair. — Elevation,  44.0.  Stone  on  right  bank  on  levee  three-fonrths  of  a  mile  bek 
Point  Place  Landing  on  Belair  plantation,  253<^  :{0'— 460  meters  from  Belair  aogi 
house  and  210<^  35' — 160  meters  from  Mrs.  Von  PhnPs  residence. 

Montesano. — Elevation,  T2.3.  Stone  on  left  bank  at  Montesano  Landing  on  the  bl) 
and  near  the  edge  of  same.  It  is  on  a  mound  just  above  a  gnlley  in  the  bluff  on  lai 
of  Colonel  Favrot. 

Von  P^ttZ.— Elevation,  40.7.  On  right  bank  on  Poplar  Grove  plantation  at  edge 
bank  12  meters  outside  of  levee,  140  meters  above  forks  in  levee,  and  1,080  meK 
above  Anchorage  Landing.  It  is  279<^  30'  --:590  meters  from  NE.  comer  of  Pop! 
Grove  sugar-house  and  20d^  45' — 880  meters  from  Anchorage  sugar-house. 

Anchorage. — Elevation,  40.9.  On  right  bank  190  meters  above  Anchorage  va 
house,  16  meters  outside  of  levee  and  in  line  of  fence  running  back  from  the  n 
toward  a  long  row  of  negro  quarters.  It  is  281^  45' — 465  meters  from  southeast  c 
ner  of  Anchorage  sugar-house. 

Barracks. — Elevation,  62.4.   On  left  bank  100  meters  above  the  barracks  on  mihti 
reservation,  90  meters  below  the  upper  fence  and  near  the  edge  of  the  bluff  bank, 
is  128°  35'— 242  meters  from  the  '*  Fiskg  Staff." 

North  Batie. — Elevation,  36.7.  Stone  on  left  bank  700  meters  south  of  city  limiii 
Baton  Rouge,  112  meters  back  of  levee  and  about  80  meters  west  of  railroad.  II 
27^  00'  998  meters  from  the  university  cupola  and  147^  05'— 1,028  meters  from  then 
end  of  McCullau  sngar-houHC.  The  stone  is  14  inches  square  and  marks  the  no 
end  of  Baton  Rouge  Base. 

South  Base. — Elevation,  35.2.  Stone  on  left  bank  2,250  meters  below  the  city  lii 
of  Baton  Rouge,  inside  of  the  levee  at  an  angle  in  same  where  it  turns  backaro 
some  crevasse  ponds  and  about  10  meters  from  top  of  levee,  between  the  road  aodle* 
It  is  56°  15'— 1,240  meters  from  McCullan  sugar-house  and  121<^  45'— 1,640  metersf 
the  next  sugar -house  below.  The  stone  is  14  inches  square  and  marks  the  lower 
of  Baton  Rouge  base. 

Boulien. — Elevation,  34.2.  On  right  bank  about  a  mile  above  Union  Store  Land 
380  meters  back  of  levee  in  field  on  Boulien  plantation  705  meters  east  of  Texas 
Pacific  Railroad,  and  on  west  edge  of  a  plantation  road,  between  the  road  w 
ditch.    It  is  320^  10'— 325  meters  from  sugar-house. 

Missouri. — Elevation,  36.5.  On  ri^ht  bank  at  Missouri  Landing  30  metere  onl 
of  levee  and  190  meters  below  bend  m  same.  It  is  370  meters  above  hedge  marl 
the  lower  limit  of  Missouri  Plantation  and  331°  00'— 850  meters  from  sugar-he 
Copper  tack  in  wooden  hub. 

Duncan. — Elevation,  37.7.  On  left  bank  870  meters  below  Laurel  Place  Lanid 
10  meters  outside  of  levee  and  23  meters  below  a  spur  of  levee  running  to  the  i 
bank.  It  is  on  the  Cottage  plantation  owned  by  D.  Conrad.  Copper  taok  in  wo( 
hub. 

Hickey. — Elevation,  43.9.  On  right  babk  580  meters  below  Saint  Mary's  Law 
on  levee  500  meters  below  tramway  running  to  Saint  Mary's  sugar-house  and  m 
opposite  the  gate  lea<liug  to  the  Shenango  sugar-house.  It  is  237^  10^—405  m 
from  latter  sugar-house.     Copper  tack  in  wooden  hub. 

Martin. — Elevation,  32.4.  Stone  on  right  bank  back  of  Sardine  Point  villagi 
meters  from  the  levee,  800  meters  above  road  crossing  the  Point,  and  8:^  l^^ 
meters  from  a  sugar-house  standing  110  meters  above  said  road. 

Cottage. — Elevation,  36.9.  On  left  bank  on  Cottage  plantation  on  lower  si 
Duncan's  Point ;  290  meters  from  the  levee,  nearly  in  line  with  the  fence  alon 
rear  of  negro  quarters,  312^  15' — 500  meters  from  Cottage  sugar-house  and  Just  i 
the  tenth  ditch  below  quarters.    Copper  tack  in  wooden  hub. 

Lopez. — Elevation,  36.0.  On  left  bank  1,450  meters  above  Hollywood  Landii 
the  left  of  the  gate  near  the  fence  corner  in  the  yard  owned  by  Mrs.  Lopez  and 
the  levee.  It  is  a  short  distance  above  blacksmith  shop  and  opposite  an  am 
levee.     Copper  tack  in  wooden  hub. 

Chatworth. — Elevation,  36.4.  On  left  bank  950  meters  above  Long  wood  Laa 
between  two  levees  120  meters  above  road  leading  to  quarters  and  su^ar-hood 
is  170  meters  below  upper  Junction  of  levees,  450  meters  above  Manohac  Cut-ofl 
60^ — ^765  meters  from  southwest  end  of  Chatworth  sugar-house.  Copper  t9 
wooden  hub.  < 
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WooiB. — EleTatioD,  34.7.  On  right  bank,  1^  miles  above  Aastralia  Landing,  120  me- 
tm  back  of  leyee,  in  field  on  Australia  plantation.  40  meters  from  the  road  fence  and 
120  meters  above  brash.  It  is  212^  30'---82  meters  from  corner  of  levee  and  665  me- 
ters below  npper  line  of  plantation.    Copper  tack  in  wooden  hab. 

iif fra/ia.— Elevation,  35.3.  On  right  bank,  directly  opposite  Aastralia  Landing,  308 
Deters  from  levee,  155<^  52'— 425  meters  from  Australia  sngar-honse,  and  in  an  old 
ntd  leading  from  the  back  gate  of  Mr.  Wood's  yard,  220  meters  from  the  gate.  Cop- 
per tack  in  wooden  hub. 

Sfluf.— Elevation,  36.8.  Stone  on  right  bank,  in  field  owned  by  Daniel  Levi,  1,700 
Deters  above  National  Landing,  140  meters  from  levee,  240  meters  below  janction  of 
Wrces,  and  directly  back  70  meters  fix>m  the  sugar-house. 

ifatdkac. — Elevation,  :M.9.  Stone  on  left  bank,  650  meters  below  Manchac  Landing, 
ra  MsDchac  plantation,  in  field  near  road  fence,  28  meters  from  levee,  150  meters  from 
ipnr  fanning  to  river  bank,  and  125°  05' — 845  meters  from  northwest  corner  of  Man- 
dac  SQgar-hoose. 

CMratf.— Elevation.  36.9.  On  left  bank,  about  a  mile  below  Brooksville  Landing,  23 
neters  outside  of  levee  in  front  of  Mrs.  Conrad's,  183^  10'— 310  meters  from  one  sugar- 
b&ose.  and  277^  ;J7' — 1,180  meters  from  another.     Copper  tack  in  cypress  stub. 

itailey.— Elevation,  34.9.  On  right  bank,  760  meters  below  National  Landing,  on  the 
£es(erege  plantation,  on  lower  si^e  of  Manchac  Point.  It  is  112  meters  back  of  levee 
tod  345  meters  above  road  crossing  the  point,  95^  03' — ^290  meters  from  sugar-house. 
Copper  tack  in  cypress  stub. 

Mtiora. — Elevation,  33.4.    On  right  bank,  on  the  Medora  plantation,  in  the  stable- 
jaid,  in  the  corner  of  the  fence  back  of  a  bend  of  the  levee  2  miles  below  National 
!  Luding,  58  meters  below  Mc Williams's  house,  319^  10' — ^248  meters  from  sugar-house. 
Copper  tack  in  cypress  hub. 

IToorf/amJ.— Elevation,  34.1.  Stone  on  right  bank,  1,000  meters  above  Bayou  PI a- 
qnemine,  496  meters  below  a  tramway  running  back  to  Union  sugar-house.  It  is 
w  metera  inside  of  fence  back  of  levee,  305*^  15' — ^745  meters  from  sugar-house,  and 
te*^  W — 1,650  meters  from  St.  John's  Church,  in  Plaqnemlne. 

Bittmre. — Elevation,  35.7.  On  left  bank.  150  meters  outside  of  levee  on  batture  in 
6oat  of  Lacky  plantation,  about  150  meters  below  a  loop  in  the  levee.  It  is  119°  50' — 
1,67s  meters  from  Millers'  sugar-house,  and  25°  15'— 425  meters  from  Le  Blanc's  sugar- 
ht99t.    Copper  tack  in  wooden  hub. 

PkquemiMe. — Elevation,  35.8.  On  right  bank,750  meters  below  Plaqnemine  Landing, 
H^ meters  below  an  old  fort,  320  meters  below  Haase  street,  and  10  meters  outside  of 
'Ae  levee.     Copper  tack  in  a  wooden  hub. 

Gfg, — ^Elevation,  :^.3.  On  right  bank,  430  meters  above  Saint  Louis  store  on  Saint 
IaoU  plantation,  260  meters  above  road  leading  out  to  the  plantation  quarters.  It 
fcin  a  pasture  near  west  fence,  98  meters  from  levee,  171°  50' — 385  meters  from  Mrs. 
Say's  residence,  and  313°  43'— 220  meters  from  store  at  Boode  Landing.  Copper 
'li^  in  wooden  hub. 
Sverffreem. — Elevation,  31.5.  On  right  bank,  opposite  Tennessee  Landing,  on  Ever- 
!c«D  plaatatioD,  9  meters  inside  of  fence,  205  meters  from  levee,  and  88  meters  above 
leroad  leadiog  back  through  the  quarters.  It  is  84°  07'— 65  meters  from  a  church 
red),  and  10  meters  west  of  a  fence  running  parallel  to  the  road.  Copper  tack  in 
[eo  bub. 
Jn^er, — Elevation,  35.8.  On  left  bank,  1,140  meters  above  Forlorn  Hope  Landing, 
K  outside  of  levee,  on  the  Forlorn  Hope  plantation.  The  first  house  above  is  occu- 
*d  by  Mr-  A.  Saillon.     Copper  tack  in  a  wooden  hub. 

rtMtres9. — Elevation,  31.8.  On  left  bank,  200  meters  below  Magnolia  Landing,  6° 
^—4^)  meters  from  Ma*  nolta  sugar-house  and  15  meters  inside  of  i^nce  back  of  levee, 
tppcr  tack  in  wooden  nub. 

Willow  Oien. — Elevation,  35.3.  On  left  bank,  at  Willow  Glen  Landing,  12  meters 
ttMde  of  levee  and  in  prolongation  of  upper  side  of  road  leading  back  to  Willow 
Ben  iragar-honse.  A  wooden  hub  with  a  hole  bored  in  the  top. 
Belle  Orove. — Elevation,  37.4.  On  right  bank,  at  Belle  Grove  Landing  on  levee,  20 
et^iB  below  Belle  Grove  store.  A  wooden  hub  painted  white. 
Jiaeme. — Elevation,  38.5.  On  right  bank,  20  meters  above  forks  in  levee  on  Rescue 
lanCation,  t£00  meters  below  store  and  90  meters  above  road  leading  back  to  sugar- 
Man.    Wooden  hab  painted  white. 

.M^rth  Base. — Elevation,2i).6.  Stone  on  right  bank,  li  miles  below  Bayou  La 
bttebe,  20  meters  back  of  levee,  in  field  just  below  road  leading  to  sugar-house,  and 
W — 97^  meters  from  said  sugar-house  chimney. 
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Station. 


Latitude. 


Chnroli  Bpire,  Hamil- 
ton. IlL 


Capola,  Mrs.  H.  W. 
bample'B  ho  u  a  e , ' 
Keoknk,  Iowa. 


40  23  34.60 


40  23  40. 03     01  22  42. 

I 


Back 


Longitude.    Azimuth,    azimnih.  ^®  atation. 


Di»- 
tancei 


01  20  52. 85  I 


Unitarian    C  h  a  r  c  h  |  40  23  49. 32 
spire.     Keokuk,  i 
lowii. 


Presbyterian  Chnrch 
spire,  Keokuk, 
Iowa. 


Presbyterian  Church 
spire,  Warsaw,  111. 


M.  E.  Chnrch  spire, 
Warsaw,  Hi. 


Flags.. 
Flag  7.. 
Flag  8.. 

Flag  0., 


Church  spire,  Canton, 
Mo. 


40  23  53. 11 


40  21  33.11 


40  21  40.  25 


01  22  47.62 


91  23  03. 69 


01  26  14. 81 


01  26  05.30 


40  13  55.  08     01  30  36. 62 
40  11  2L08  I  0130  47.02 

40  00  15. 8i  )  01  30  10. 03 

I 

40  09  18. 10     01  31  02. 55 

1 

i 

40  07  46. 38     01  31  19. 03 


La  Grange  College....  I  40  02  54.50     91  20  56.16 


Flag  12. 
Flag  13. 


40  02  50. 16     91  28  54. 33 


40  00  26. 47     01  28  46, 15 


Flag  16 j  30  57  56.58  '  01  26  46.26 


Court-house,  Quincy,  |  30  56  00.57     01  24  28.17 


Catholic  Church  spire, 
Quincy,  HI. 


Flag  20. 
Flag  21., 
Flag  24. 


Elevator  (S.  E.  gable) 
^aaniba|,  J^o. 


30  55  03. 63     01  24  17. 01 

30  51  02.  08     01  25  36.  72 

I 
30  51  06. 05  j  91  25  56.  31 

39  45  37. 72     91  21  29.  08 

39  42  19. 21  !  91  20  38.  94 


46  28  30 
125  05  11 
112  66  31 

07  06  30 

340  26  17 
323  55  27 

130  .56  55 
53  51  23 

178  30  29 

248  41  02 
3'i5  34  23 
50  52  36 
1V8  02  16 
182  43  00 

47  08  18 

131  66  28 
100  08  36 
320  00  51 

00  17  00 
140  27  11 
222  24  19 

137  50  44 
80  10  03 
221  23  37 

8  51  50 
13  04  35 

12  41  21 

283  50  10 

41  63  44 
256  52  10 
198  26  46 

259  06  34 

22  25  36 

2U2  06  49 

243  .*>2  22 
luO  17  03 

208  13  53 

103  35  51 

3J8  31  30 

0  43  28 

155  .'52  06 
86  11  39 

158  24  41 
322  27  45 

li>3  02  09 

314  OU  20 

147  37  40 

49  07  32 

8  58  28 

58  51  50 
11  11  51 

7  44  11 

110  36  09 

111  11  37 
3  40  28 

269  42  38 
339  22  37 

227  38  15 

315  33  14 


226  27  50 
305  03  58 
292  54  21 
247  03  23 

60  27  04 
143  55  58 
3lC  55  59 
233  49  28 
358  30  28 

68  41  52 
145  34  58 
23U  50  44 
308  01  23 
2  43  02 

227  06  36 
311  65  46 

10  08  48 
140  01  36 

270  11  06 
320  25  11 
42  24  41 

317  48  38 
269  13  03 
41  23  63 

1*8  51  02 
193  04  06 

192  40  41 
103  54  01 


MeUn. 

Worstor 1  2.00L 

Ki-okuk I  8,2aL 

Hughes 5,02s. 

Wttisaw 7,37a 

I 

Hamilton 1,961. 

Worater ;  1,940. 

HugVies '  2,6i«ft 

Warnaw :  5.JWI 

Keokuk j  1,631 

Hamilton 1,9« 

Worstor i  2,2a 

Warsaw '  5,271 

Hugliee ;  1,M% 

Keokok 1,401 


Warsaw . 
Hughna  . 
Keokuk  . 
Worster . 


5,  OB 
2.07< 
1.3S 
2,541 

12.  B« 
6,« 
1,1« 


Yellow  Basks ,      tt,M 

Fox  River t    12,U 

Warsaw I         87 


FoxRlvw 

Y«fllow  Banks  ... 
Warsaw 


Canton  University 
Cougill I 

Canton  ITniversity! 
Lima  Lake. 


221  52  40     Canton  nniveraityj 

76  56  37     Lima  Lake .'. 

18  29  26     Gillham ' 


Lima  Lake  . 


79  10  35 
202  25  06  I  Canlon  Universltv 
22  10  Oi  '  Gillham  . 


63  56  34 
280  16  44 

28  17  11 
343  34  38 
148  34  46 
180  43  21 

335  50  13 
206  10  58 

338  23  55 
142  30  16 

313  00  05 
134  01  34 

327  34  08 
2J9  03  55 
188  57  19 

238  48  06 
191  10  35 

187  43  46 

290  33  16 

291  08  57 
183  40  15 

89  46  12 
159  23  57 

47  41  16 
)35  34  02 


I 


Lima  Lake 

Canton  Uuiveraity 

Lima  Lake 

Canton  University 

Quincy '. 

Ac'lson 


Canton  Univeraity 
La  Grauge 


La  Grange. 
Quiucy  .... 


La  Grange. 
Quiacy 


La  Grange. 

Nelson 

Heather  ... 


Nelfion... 
Heather  . 


Heather  . 
Nelson . . . 


Nelson 

Heather 


Reehorn . . . 
Hannibal  . 


Seehorn... 
Hannibal  . 


11.35 
4.(H 

6,68 

8,7- 

3.6! 
7,71 

«.fl 
IS.-! 

IS,  3 

10, 
\ 

». 

10. 
3. 

14, 
10, 
1«^ 

9 
14 
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Station. 


fV38. 


Latitade.      Loogilade. 


JQ  41  £5.52  I  01  18  58.76 


1' 

I 
I 

nag2« 39  39  02.19     91  15  17.29 

f!»(30 39  36  33.07  j  91  11  13.55 


Ilif  S.. 


39  33  59.56     9109  21.40 


KnXJ 1  39  33  16.90 

na«34 1  39  32  52.41 


91  09  SO.  34 
91  05  40.80 


I 


39  32  07.84  ,  91  06  33.66 

I 


.|  .39  28  30.74 


TttV ,  39  28  15.00 


j 


39  25  44. 75 


91  03  33. 52 


91  00  07.78 


91  00  42. 59 


...      39  23  15.03     90  56  13.90 

i 

t^M 39  21  52.31     00  51  48.79 

t^G 3»  21  20.46  1  90  52  34.63 


^47. 


'  39  19  5:. 77     90  48  36.33 

39  19  19*01     90  49  21.32 
I 
39  17  34.  03     90  46  51. 37 

39  17  10.48  ,  90  46  51.08 

I 

30  U  40.  63     90  44  -j9.  76 

I 

! 
39  11  27.50     90  42  41.88 


Azimuth. 

o     /    // 
212  ti  30 
280  56  21 

28  01  57 

Back 
aziinatb. 


32  25  27 
107  04  05 
208  01  41 


125  53  20  305  50  43 
269  41  25  89  46  47 
323  58  34  144  00  06 


127  10  01 

86  57  26 

233  09  00 

132  22  09 
200  39  13 
280  17  13 
326  00  44 


307  04  48 

266  56  22 

53  II  40 

312  19  54 
20  40  4ri 
100  22  33 
146  03  59 


319  58  30  140  02  03 
201  33  41   21  35  34 


171  28  08 
270  5»  18 
346  5t  21 

131  40  02 
177  57  08 
261  02  49 
335  56  52 


351  27  22 
91  01  18 
166  55  15 

311  36  00 

3o7  56  56 

81  06  22 

155  58  20 


54  26  13  I  234  25  46 

204  58  22   25  00  01 
267  04  42   87  09  51 


316  U8  03 

120  25  09 
174  18  45 
234  31  33 
330  59  53 

232  50  25 
178  20  47 

281  15  56 
303  59  59 

269  07  11 
103  48  54 

281  20  50 
123  54  44 


136  10  46 

300  22  32 

354  18  13 

54  34  31 

151  00  26 

52  53  45 
358  20  37 

101  21  22 
124  01  00 

89  09  49 
283  47  07 

81  23  57 
303  53  26 


To  station. 


Seehorn . . . 

Gard  

Hannibal  . 


Hannibal  .. 

Gard 

KtHl  Hoat»e. 


Hannibal  ... 
Red  House. 
Gard 


Rod  Honse. 

Gard 

Rockport  .. 
SaltKivcr  . 

Salt  River. 
Gard 


Gard 

Rockport . . 
Salt  River  . 

Red  House. 

Gard 

Rockport .. 
Salt  River  . 


Salt  River  . 
Rockport. . 

Long 

McLean  ... 

Salt  River  . 
Rockport . . 

Long 

Mc*Lean  ... 


Long 

Rockport . 


Bellview . . . , 
Clarksville. 


Bellview 

Clarksville  . 


Bellview 

Clarksville  . 


I 


323  17  02  I  143  20  32     Hanibnrg... 

200  04  13  ,     20  04  49  1  Bellview. ... 

0  44  54  I  189  44  15     Saltpeter  . . . 


Dis- 
tance. 


316  37  37  I 

206  48  11  ; 

3  02  59 

I 

51  53  01  ; 
102  09  :{1 
327  42  53 


136  41  35  I 
26  49  15  ' 

183  02  48  ' 

231  50  38  I 
342  08  22  , 


narabnrg . 
Bcllfview. 
Saltpeter  . 

Saltpeter  . 
Bellrview. 


147  41  30  I  Haiubiir^i 


172  27  17     352  26  46     Belle  view. 
48  31  32     228  2^  40  ;  Saltpeter  . 


I 


»3  I  39  10  33.34     90  44  05.68 

I  I 


98  21  33  278  18  18 
161  15  47  341  13  47 
295  41  32     115  42  26 

125  13  31  I  305  09  08 
173  44  13  1  353  43  5tJ 
21  59  01     20L  57  00 


Saltpeter 

Bclleview. 

i  Hamburg 


Saltpeter  - 
Hamburg . 
Knox 


14  12  21 
322  14  41 
192  25  40 


194  11  22     Knox 

142  17  21     Poeis 

12  20  19  I  Hamburg. 


Mettn. 

8. 159. 2 
18, 090. 0 

1, 250. 8 

7,239.5 
12,  0  J5. 0 
5,842,3 

14, 648. 4 
2,381.6 
7, 765.  6 

6. 840. 8 

10,  034.  7 

12.  205. 4 

13,  088.  8 

12. 452. 8 
11.51L3 

11,  588. 1 

6,  744. 1 
9,  018. 3 

12. 121. 9 
12,812.7 

8, 103.  9 
8, 113.  6 

1, 228.  6 

8. 773. 8 

11.62W.3 

8,  872. 1 

6. 862. 6 
12, 198. 8 

8,  223.  6 
2. 530. 4 

9, 446.  9 
13,  076. 9 

12,  562.  5 

2,  790. 4 

5. 964. 7 
4,152.3 

7. 142. 7 
3, 536.  5 

13,  306.  3 

3,  953. 6 
8,  731.  2 

13.155.0 

5,  396.  9 

7,  513. 0 

6,  90G.  4 
8, 401. 4 

7,  486. 5 

8,  857.  2 
5,341.4 

7, 4C9. 9 
14.153.0 

2. 205. 3 

12, 213. 7 
5,  002.  9 
11,396.8 

9. 179. 4 
9, 921.  4 
6, 802. 6 
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2246     REPORT   OF   THK   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

B  2^0eographical  positions  of  tertiary  points  between  Keokuk^  Iowa,  etc, — Contiuaed. 


Station. 


Flag  56 

Flag  58 

Flag  59 

Flag  63 

Flag67 

Flag  68 

Flag2 

Flags 

Simpson  36 

Scbool-honse  No.    5, 
Alton,  HI. 

Catholic    Church, 
Alton,  ni. 

Station  A  77 

Flag4 

Smoke  stack,  Ynlcan 
Iron  Works. 

Flag5 

riag6 

FIag7 

Flag-staff,    Jefferson 
Barracks. 

Flags 

Flag9 

Flag  10 

Flag  11 


Latitude. 


o      '       " 
39  04  43.85 


39  02  17.78 

39  01  56.98 
38  57  29. 89 
38  55  55.69 

38  56  11. 79 

38  57  35:75 

38  56  54.35 

38  54  40. 35 

38  53  31.77 

38  53  25.88 

38  40  1&  51 
38  42  45.29 

38  33  01 21 

38  34  29.45 
38  31  59.50 
38  30  38. 77 
38  30  11. 58 

38  26  51. 81 

38  23  45. 27 

38  21  43.31 

38  21  03.34 


Longitude. 


O        I         f 

»0  41  12. 47 


90  41  54.48 

90  43  04. 23 
90  40  Sa  29 
90  28  43. 64 

90  29  4a  48 

90  25  1&  89 

90  22  4L 10 

90  13  15.  :33 

90  10  12. 27 

90  10  39. 34 

90  10  44.46 
90  12  53.54 

90  13  54. 21 

90  13  53.47 
90  15  43. 98 
90  15  16. 85 
90  16  37. 24 

90  16  52. 63 

90  19  05. 72 

90  21  35. 21 

90  21  11.00 


Azimuth. 


171  13  15 
213  09  16 
43  30  07 

337  07  34 

264  61  15 

74  47  03 

320  05  88 
78  26  56 

289  29  56 
194  21  16 

62  58  02 
133  42  19 
162  55  41 
206  45  26 

140  31  23 

45  46  34 

223  38  08 

118  27  58 
275  51  22 

222  36  59 
281  45  59 

353  57  16 
311  38  04 

310  31  51 
*12  41  43 

300  43  21 
328  44  67 

86  39  24 

325  24  46 
353  30  16 

257  23  01 
49  55  24 
332  21  57 

340  37  21 
267  53  50 

345  12  40 
:)02  14  05 

281  34  54 
27  19  50 

122  43  13 
271  20  12 
332  49  45 


Back 
azimuth. 


351  12  04 

33  10  06 

223  27  45 

157  08  33 

84  52  07 

254  45  08 

140  07  21 
258  25  45 

109  31  08 
14  21  40 

242  56  08 

313  39  58 

342  55  05 

28  46  26 

820  29  43 
225  45  21 
43  39  48 

298  26  49 
95  53  20 

42  37  18 
101  47  30 

173  67  19 
131  38  45 

130  32  48 
192  41  38 

120  44  35 
148  45  09 

266  38  17 

145  26  07 
173  30  3U 

77  29  03 
229  53  08 
152  23  11 

160  38  34 
87  59  51 

165  12  57 
122  16  27 

101  36  50 
207  18  23 


To  station. 


Hamburg . 
Peets . 

Kilham  . . . 


CahiU... 
Wilson  . 
Kilbam . 


CahiU. 


Keel.. 
Cahill., 


Point  Landing. 

Thomson 

Kiv^ermouth 

Grafton 


Thomson 

Point  Landing.. 
Grafton 


Grafton. 
Flsah.... 


Elsah. 
Starr  . 


Nicholson  , 
Saw-mill... 


Rttssell 

Glassworks. 


Russell   

Glass  Works . 


Stand  Pipe... 

Station  A  77  . 
Stand  Pipe. . . 


Clark's  Koand. 

Forder 

Dreyer 


Drej'or , 

Clark's  Mound 


Flag  7  .. 
Dreyer  , 


Dreyer 

Twin  Hollows  . 


302  42  38     Fordct 

9123  07     Dreyer 

152  51  34  I  Gummerahelmer. 

I 
50  13  10  {  Dreyer 


230  10  05 

111  10  27     291  09  50  I  Twin  Hollows 

294  23  53     114  25  53     Gummorsheimer. 


299  22  16 
199  12  31 
147  35  25 
351  18  35 


I 


203  50  11 

210  08  46 

318  38  44 

20  03  29 

254  58  03 

200  18  01 

87  45  21 

315  18  49 

1 


119  24  25 

19  13  20 
327  35  06 
171  10  12 

83  53  52 
30  10  00 
138  40  54  I 
200  02  54 
I 
75  01  29  I 

20  10  00 
217  44  31 
135  20  44 


Boean 

Twin  Hollows  ... 

Merrimao 

Salt  Bluff 


Boean 

Merrimac 

Salt  Bluff 

Sulphur  Springs . 


Boean 

Merrimao 

Sulphur  Springs  . 
Salt  Bluff 
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APPENDIX  UU — REPORT  OF  MISSISSIPPI  RIVER  COMMISSION.   2247 
ii-'Gttfrapkieal  po8ition8  of  tertiary  points  beticeen  Keokuk^  lowttj  e/c— Continued. 


Statioa. 


Latitude,    i  Longitude. 


O         t        tt  O  I        /I 

38  19  18.65  I  90  21  51.08 


38  15  50.81     90  2102.63 


fe^ipfre,   Seint 


Nie  ebarelL.  Kae> 


38  12  17. 12 


38  11  8&  18 


38  08  53.40 


38  a?  52.06 
38  04  0&  16 

38  02  44.  71 


1 


90  19  37.30 

90  20  80.34 

90  U  iJ.90 

90  15  34. 08 
90  09  05.00 

90  06  28.60 

00  04  82.07 
90  02  49. 75 

89  57  51.48 

89  58  42.45 
1 
37  57  41.83  j  89  55  07.40 

I 

37  54  5L  71  I  89  57  56.67 

I 
37  58  55.92  '  89  52  5L  44 

37  53  16.35  j  89  52  Od 83 


38  01  16.02 

37  58  45.02 

37  58  42.73 

37  58  01. 51 

^VHCbeeter,;  37  54  55.36 


80  49  2L  22 


I  37  52  53.29  |  89  49  07.12 

i  I 


37  50  04.48  ,  89  42  54.76 


87  47  39.00  I  80  41  06  96 


87  48  07. 75 
37  45  02:55 


Azimuth. 


4  55  36 
124  57  05 


Back 
azimuth. 


184  55  20 
301  56  40 


50  53  19  239  52  33 
220  13  30  I  40  15  20 
340  52  28  .160  54  09 


289  57  32 
338  43  22 
190  48  18 

281  56  01 
318  55  57 
168  48  00 

343  03  17 
103  27  12 
213  51  57 

320  38  26 
129  20  26 

110  05  22 
207  59  29 
347  03  32 

88  49  05 
170  02  31 
331  51  10 
250  51  32 

198  16  12 
264  34  35 

174  41  .35 
135  34  35 
325  00  17 


110  01  30 

1.58  41  10 

10  49  10 

102  00  41 
188  57  18 
348  46  54 

163  04  09 
283  24  40 
33  53  44 

140  40  08 
309  27  44 

290  03  04 

28  00  33 

167  03  47 

268  47  44 

350  01  58 

151  52  U8 

70  53  26 

18  16  48 
84  37  48 


To  station. 


Hercnlanenm 

Sulphur  Springs . 


Hercnlaneum . 

SaltBluflf 

Caesars 


Kidd 

Caesars.  . 
Salt  Bluff. 


Kidd 

Caesars  

Sulphur  Springs . 


Briokey. 
Caesars . 
Kidd... 


Briokey. 
Caesars . 


Briokey 

County  Line . 
Magnolia 


Magnolia.,.. 
County  Line . 

Corrert 

Brewerville.. 


Brewerrille. 
Keagan , 


354  41  14  I  Brewerville. 

315  33  18     Correll 

145  02  26     Yanse 


288  11  22  '  106  13  28 
16  47  83  ,  196  46  88 


89  40  07.47  ; 
89  38  64.83  | 


855  34 
273  23  23  I 

49  11  12 
358  18  54 

223  04  06 
87  11  J5 

37  44  48 
265  58  54 

56  59  13 
251  40  40 

89  12  55 

54  57  45 

326  50  47 

193  44  45 

77  06  18 

100  32  30 
62  19  33 
131  36  00 

340  50  30 
228  28  15 

222  45  54 

356  43  01 

TS  23  39 
295  48  13 


188  55  10 
93  26  00 


229  08  36 
178  19  02 


43  06  15 
267  10  23 


Kaskaskia. 
Yanse 


Yanse 

Kaskaskia . 


Yanse  . 
Kozier . 


Kaskaskia. 
Yanse 


87  48  12.00     89  86  30.23! 


217  43  33  I  Rozier.. 
86  01  26  1  Chester. 


Bozf  er . . 
Chester. 

Yanse  ... 
Rozier . . 
Chester. 


236  57  30 
71  42  45 

289  06  47 
234  54  20 
146  51  lU 

13  44  5J 
257  01  45 


Chester. 
Rozier . . , 


280  25  08  i  Rozier  . 
242  16  46  I  Killion  . 
311  32  26  !  Chester. 


161  00  15 
48  24  44 


42  46  47 
176  43  10 


253  23  03 
115  53  40 


120  44  34     300  44  30 
287  09  25     107  15  24 


Backbone . 
O  Harruh  . 


O'Harrah . 
Backbone. 


Dis- 
tance. 


Backbone  

Fountain  Bluff. . 


Backbone 

Fountein  Bluff. . 


Meters. 
7,492.4 
1.208.0 

2,105.4 

6. 658. 2 

12. 107. 2 

10, 336. 8 

5. 205. 7 
11,882.1 

11. 250. 3 
4,841.3 

15. 180. 0 

7,109.5 
0,  ir,2. 5 

8. 809. 3 

6,34&5 
5.224.5 

5, 800. 2 
5, 879. 6 
2,708.0 

3  208.0 
7,434.7 
4.849.5 
4,766.4 

4,524.2 
7,694.2 

8.088.3 

4. 367. 1 
8,900.0 

5. 260. 0 

7. 545. 8 

6, 025. 8 

6. 252. 8 

8, 176  2 

10. 851. 1 

7,503.1 

2. 055. 9 

4, 007. 9 
6,07L0 

4.882.7 
5,231.9 

14. 645. 8 

9. 1 45. 2 
J, 683.1 

2. 42a  6 

8. 707. 6 

17. 89. 2 

7. 543. 7 
11,300.8 

5. 551. 8 
4, 755. 8 

3. 094. 1 
6, 145. 6 

1,48'.4 
14, 550. 1 

6,780.5 
10.003.6 
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B2 — Geographical  po8ition»  of  tertiary  poinU  hehoeen  Keokukf  Iowa,  Wc— Continued. 


Station. 


Latitude.      Longitude. 


Fla«36. 
Flag  37  . 

Flag  38. 


Simpeon211.. 
Upper  Base.. 

Lower  Base. 


Flag  39 

Simpson  246  . 
Simpson  248  . 

Stake  1 

Stake  2 

Simpson  250  . 

Stakes 

Simpson  249  . 


Flag  40. 
Flag  41. 

Flag  42 . 

Flag  43 . 

Flag  44. 
Flag  46. 
Flag  47 . 

Flag  48. 

Flag  49. 
Flag  52  . 


O      t       I*  o      /       // 

37  44  0L70     89  35  53.46 


37  42  05.51  I  89  33  20.49 


Aximath. 


37  42  56.63 

37  44  51.95 
37  41  20.29 

37  41  07.87 

37  41  10. 20 
37  41  10.91 


89  33  07. 71 

39  39  56. 76 
89  31  05.54 

89  31  00.78 

89  31  14.24 
89  30  24.90 


87  40  26.18     89  30  45.31 


37  40  3L96 


89  31  15.91 


37  39  61.68  '  89  3115.04 


37  39  56.09 

37  39  06.72 

37  38  52. 95 

37  38  34. 13 
87  85  54.73 

37  33  41. 36 

37  33  5}.  70 

37  33  07. 18 
37  29  04. 35 


80  30  40. 19 

89  30  38.73 

89  31  11. 75 

89  30  43. 52 
89  29  07. 94 

S9  30  53.  92 

89  31  37. 26 

89  27  28.43 
89  28  25.44 


103  61  00 
157  14  09 

297  20  43 

117  39  41 
149  42  35 
22J  29  22 
£80  12  38 

298  10  08 
109  13  67 


Back 
azimuth. 


To  station. 


Dis- 


£83  48  33     Backbone 

337  12  2o     OHarrah 

117  24  19  I  Fountain  Bluff. . 


297  35  41 
329  39  18 
43  32  23 
100  14  40 

118  12  03 
289  09  49 


37  27  OC  42  89  26  28. 87 

37  24  35. 77  80  24  55. 80 

37  24  08. 97  '  89  26  06. 11 
37  20  09. 04  I  89  27  27. 21 


252  24  01 
343  04  36 

263  5126 
243  34  14 
239  03  32 

214  39  03 
282  44  26 

106  11  41 
19  56  17 

103  22  12 

34  24  50 

I 

198  30  29  , 

359  01  05  I 

357  27  16  I 
327  17  37 

77  53  22  i 
149  21  59  I 

170  26  38  I 
62  20  19  I 

196  51  43 
309  59  35 

186  40  26 

299  48  04 
115  37  34 

176  39  34 

257  10  08 
351  38  04 

186  66  04 
260  47  27 
341  10  33 

216  29  47 
47  38  58 

231  82  27 
339  48  18 

43  15  37 
186  34  35 
291  23  5U 

258  12  11 
IX^  45  19 
339  27  13 


Backbone 

O'HiuTsh 

"Worthen 

FounUin  Bluff. . 

Fountain  Bluff. . 
Backbone 


Ifeteri. 

6»06&7 
10,692.6 
9,718.1 

lass&o 

15,568.6 
10,54LO 
4,967.1 

5.2114 
10.511.1 


72  24  41     FonnUin  Bluff. . .  I 
163  04  39  !  Lower  Baae ' 


.Simpson  246  ... 
SimpMOn  248  ... 
Fountain  Bluil. 


Upper  Base. 
Lower  Base. 


83  54  48 
163  34  23 

59  03  09 

84  39  08 
102  44  34 

286  11  16 
199  56  05 

283  21  53  ; 

214  24  32  I 

18  30  38  I 
179  01  06  I 


177  -27  18  I  Simpson  249  . 
147  17  53  I  Stakes    


Upper  Base. . 
Simpson  248  . 


Stake  1 . . 
Stake  2  . . 


Lower  Base. 
Suke2 


2.'^7  53  06     Stake  2  . 
329  21  43  i  Stake  1  . 


350  26 
242  19 


15  51 
129  59 


32  I  Simpson  350  . 
59     Simpson  249  . 


6  40  29 


119  49 
295  36 

355  39 

77  13 
171  38 


Simpson  250  . 
Flag  40 


Stake  3 . 


Big  Muddy  . 
Silioa 


Silica 

Big  Muddy  ... 
Indian  Creek  . 


6  56  20     Silica 

80  50  47     BigHuddy... 
161  11  18  ,  Indian  Creek  . 

36  30  38     Big  Muddy... 
227  37  11     Indian  Creek  . 


51  .13  57     Rich 

loO  49  U2  j  Moccasin  Springs 


2*23  15  10 

6  34  53 

111  27  22 


Moccasin  Springs. 

Ricli   

Bluff  Lake 


78  14  45     BlnffLake 

315  43  65  ,  Mocca.Hin  Springs 
159  28  32  .  Clear  Creek 


255  0 1  34       75  04  50     Bluff  Lake . . 
327  29  16     147  31  18  '  Clear  Creek. 


'  129  43  58     309  43  20  '  Floral 

I  220  15  44  I    46  19  49  I  Bluff  Lake 


1,680.5 
400.2 

684.1 
1,340.1 
l,73il 

374.9 
3380 

1,036.8 
1,467.1 

770.6 
1,289.1 

1,167.6 
1,24L9 

1,812.1 
1,617.0 

648.0 
1,28*1 

1,543.3 
914.0 

2.023.8 
903.2 

1,011.6 

6.089.5 

3.350.S 

6,57614 
7.178.5 
5^040.6 

5,311.4 

8,16H.3 
6,572.2 

3,290.4 
5,836.4 

4,614.1 
5,118.3 

1,603.< 
6.548.1 
9,165.< 

e,370.S 
4.854.: 

9.185.! 

8.244.1 
9,218.' 

1,994.: 
13,788.; 
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Bi—Gtograpkieal  poMiioM  of  tertiary  poinU  between  KeokuJCf  Iowa,  etc, — Continaed. 


Station. 


Latitude. 


O         /        /f 


nig  S3 1  37  19  42.75 


SenuJ  aelMol,  C»pe  |  37  18  45.14 
GInnlBan,  Mo. 


nif54. 
11^55. 

Ilif  57. 


37  19  14.24 


Longitade. 


CapeGinrdeMi. 


37  17  56l  17 

37  15  45. 31     80  31  22. 75 


o       t       it 

80  29  4IL42 


89  31  53. 17 


80  20  22.42 


80  30  20.90 


37  10  13.46 


37  18  27.01 


80  20  4L  36 


80  8108.86 


▲ximath. 


844  27  03 
222  13  61 
267  35  06 

260  40  01 
321  51  57 
233  41  10 

262  20  27 
346  46  15 
382  54  24 

314  27  54 
328  22  40 

128  53  12 

288  11  41 
380  10  41 
183  55  05 

236  06  06 
316  16  34 
152  22  50 
205  36  54 

826  33  30 
221  34  60 


Back 
aiimath. 


164  28  04 
42  14  38 
87  88  21 

80  45  33 
141  54  14 
53  47  56 

82  24  28 
166  47  01 
152  66  00 

134  30  06 
140  24  02 
308  52  43 

108  13  40 

100  13  30 

3  55  13 

56  10  18 
136  17  32 
332  21  57 
115  37  42 

145  36  21 
41  86  26 


To  station. 


CapeLa  Croix 

Floral 

Clear  Creek... 

Clear  Creek 

Cape  La  Croix. 
Bluff  Lake 

Clear  Creek 

Cape  La  Croix  . , 
Sextons 

Sextons , 

Cape  La  Croix., 
Cape  Qirardean 

Cape  La  Croix  . . 

Sextons 

Cape  Girardeau. 

Clear  Cre«k 

CapeLa  Croix.. 
Cape  Girardeau. 
Sextons 

Cape  La  Crolz. . 
Floral 


Dis- 
tance. 


MeUrs. 
0,254.8 
2, 81&  0 

10,387.7 

13,679.4 

9.075.0 

20,475.4 

0, 875. 7 
8,266.5 
8^627.1 

7, 527. 7 
6,543.0 
1,616.2 

6, 110. 4 
7,004.6 
4,996.5 

12,354.0 
3,409.5 
4.647.1 
4,873.7 

7,979.4 
5,909.5 
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B  L^Ezirme  low-vater  gauge-readings,  CairOf  III.,  to  Carrollton,  La.y  season  of  1887-'88. 

Gauge  station. 

1 

II 

li 

3- 

o  a 
2  * 

li 

1 
1 

CO  • 

gal 

Bates  of  low- water 
readings. 

Cairo,  ni 

MUet. 

0.0 

21.3 

60.0 

176.4 

230.0 

306.5 

393.2 

438.3 

478.5 

542.3 

590.3 

700.4 

765.3 

&33.5 

Feet. 
292.64 
288.52 
276uU 
230.15 
204.77 
181.78 
132.23 
118.65 
100.85 

01.14 

Feet 

Miles, 

Feet, 

Feet 

1.80 

1.38 

.10 

LOO 

.80 

—.20 

3.50 

.30 

L85 

152 

-3.92 

.76 

L46 

LIO 

—  70 

Jan.  1, 1888. 
Jan.  1, 1888 
Jan.  2, 1888. 
Jan.  3, 1888. 
Jan.  4, 1888. 
J»n.  5. 1888. 
Nov.  23, 1887 
Nov.  24, 1H87 
Nov.  22  to  2- 
Nov.  23  and 
Nov.  24, 1887 
Nov.  24  and 
Nov.  25, 1887 
Nov.  28, 1887 
Nov.  20, 1887 

B.iMBt.Ho 

4.12 
12.38 
45.00 
25.38 
42.00 
20.56 
15.58 

8.80 
18.71 

21.3 
47.7 

108.4 
64.8 
76.5 
86,7 
45.1 
40.2 
83.8 
67.0 

101. 1 
84.0 
68.2 

123.5 

.103 
.259 
.432 
.465 
.662 
.341 
.845 
.169 
.293 
.509 
.243 
.205 
.046 
.008 

Veirago  s  Unding,  Mo. 

WtaB,T«rBn 

Xi'BBhM.Tenn ^ 

Hefca»,Ark 

iMXk  White  Kiver,  Ark 

ArkiBBkt CH?.  A.rk 

<i»nTilJe,  Miaa 

1, 1887 

^Ake  Previdenoe,  La 

241887 

TickAbarg,  Mias 

82. 12  1     20. 02 

XMdii^t,fiS!:.. ::.... ...I. - 

87.58 
24.31 
21.16 

24.54 

13.27 

3.15 

.05 

35  1887 

fad  River  lading.  La 

B«wRottga,La.:. 

Ctt«at«i,*u7!.:::;:::::. 

967.0       20.21 

I 

SotL-The  sign  ~  placed  before  a  reading  in  the  above  tal 

)le  algnifles  below  zero  of  the  gaa 
en  Cairo,  III,  and  New  Orteai 

go- 

1 

Appendix  0, 

iip^iiofike  skoal  places  in  the  Mississippi  River  hetwe 

fl»,  La, 

Name  of  ahoal  bar. 

Below 
Cairo. 

1888. 

1887. 

Aag. 

Sept 

Oct.      July.       Oct 

Nov. 

▼^liland 

MUee. 
25 
50 
78 
78 
80 
85 

Feet 

Feet 

FeeL       Feet 

•    •  i 

Feet. 

? 

7 
8 
8 
9 
8 

8 
K 

1 

8 
7 
7 

1 

8 

8 
8 
9 
8 
8 

Feet 

RffliM.  : .        .    1    1. 

8 
8 

0 
8 

6    '         i«i' 

8 
0 
8 

1* 

lurSU :       

8 

*"■ 

uiS?^  ::.:::::.:::.:;:... .... 

15 
18 
164 

**»•!.;;;;:::.;;::::...; 

£3;::  :::*:: ;::::;:::::;::;::;::::: 

9i 

10* 

8 

^PuiiiiM 

P 

fcrnrtT^.:::::  .:::..    

05 
125 
128 
130 
133 
160 
168 
170 
182 
225 
228 
255 
265 
268 
269 
275 
300 
800 

0 

e* 

If 

trnnS.jiM       :::..:..... 

S3i5i:i7:::::;:::::::::::::;::::::::.:. 

f 

CKtiBwoad 

lad  I«M^iul  Ni>.  21 

0    . 

10 

flHcbets 

18 

18 
15 

I* 

^  T^laad  No.  30                  

10 

0 

0 

0 
12 

7 

ten  «f  Ballerton       

g 

iMdX«.M 

Q 

■«J  UUnd  No.  40      ...    

0 

8 

7 

bdlejs 

7 

Hi*mt*i  lubuid         

H 

12 
18 

Q 

b*i;ake 

104 

? 

it^rS                    : 

5 

bti^laml                                  

H 

0 

6 

15 

7 

itkkr  Poiat 

7 

loi 

in 

7 

bSt                 '" 

815 

g 

ifldaiKl                                                                          r 

320 
820 
880 
845 
302 
308 
417 
428 
442 
452 
481 
631 
560 

n 

104 

«4 

g 

■Hea*aPMiit 

13 

9 

^  No.  60                          ...   

10 

hrftP^rfnt 

7 

64 

1? 

hidsN«L07  68 

kai5oLfl8'                        

g 

teWTM*                                              , . . , 

18 

6 

g 

sisr 

9 

g 

...«.»...... ... 

g 

^^^^-.----— -- 

12 
13& 

7 
8 

% 

^     — ^"" 

9 

oi 

0 

1? 

teiaj - J. 

.... 

1... 

... 

.... 
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Kameofaboiabw. 

Below 
Cairo. 

1880L 

1887. 

Ang. 

Sept 

Oct 

July. 

Oct. 

Nov. 

i»\^ftA  K^  m , 

MiUt. 
671 
581 
585 
588 
617 
655 
661 
715 
760 
850 

Feet. 

Feet 

Feet. 

Feet. 
16* 

Feet 
14 

Feet 
9 

vuu 

8 

SUfcTk  Island 

9 

12 

12 

10 
10 

12 
12 

12 

18 

8 

AUxB^r ,. ,..  . 

8 

laland  No.  08 

16 

Pairpair 

10 

Toqdk's  Point 

10 

ServiooA , 

15 

10 

Ford's  Point 

10 

Bed  River 

8 

1 

Gauge  roading9  correoponding  approximately  with  daie$  of  soundings. 


Name  of  ffaage. 


Cairo 

Belmont 

Morrison's 

Fulton 

Tilemphifl 

Helena 

White  River..., 
Arkansas  City. , 

Greenville , 

Vick«burg 

Natchez 

Red  River 

Baton  Ronge  ... 
New  Orleans... 


1886. 


Ang. 


Feet. 

lOiF 


6F 
9 

15 

m 

12 

12  R 
12iR 
lUF 

i 


Sept 


Feet. 


l\ 

7* 
10^ 
13 

104 

10 

«i 

5}R 
2R 


Oct 


1887. 


July 


Oct 


Feet 

i 


n 


1 

3* 
3i 

4 
6 
3 


Nov. 


jPeet 


NoTB.~F  denotes  falling,  and  R  rising  river.    Reported  by  D.  A.  Hiner,  pilot  of  tow-boat  Jay 
Qwdd,  Saint  Louis  and  Mississippi  Valley  Transportation  Company. 


APPENDIX  D. 

REPORT   OF    LISaTEKANT   JAMES    L.    LUSK,    CORPS    OF    ENOINEERS,    SECRETARY    OF 
COMMITTEE  ON  CONSTRUCTION. 

The  Mississippi  River  Commission, 
Office  of  the  Committer  on  Construction, 

2653  Olice  Street,  Saint  Louis,  Mo.,  May  31,  1886. 

Sir:  Complying  with  instructions  contained  in  yoar  letter  of  the  28th  ultimo,  I  have 
the  honor  to  submit  the  following  report  upon  the  operations  of  this  office  for  that  por- 
tion of  the  fiscal  year  begtuning  July  1,  18^^7,  and  ending  May  31,  lti88: 

Part  of  the  general-service  fleet  and  all  of  the  survey  fieet,  except  the  steamer 
Patrolt  have  remained  at  Chester  during  the  whole  period  under  consideration.  No 
damage  whatever  was  done  by  ice  during  the  past  winter,  which  was  the  third  con- 
secutive one  that  the  fleet  has  spent  at  Chester. 

Nineteen  of  the  general -service  stone-barges  and  one  store-boat  were  docked  and  re- 
paired on  account  of  general  deterioration,  and  one  stone-barge  on  account  of  injuriea 
received  in  towing. 

Under  a  modification  of  the  contract  of  February  24,  18S7,  with  James  Mack,  of 
Cincinnati,  Ohio,  six  of  the  eleven  coal-barges  were  completed  and  accepted  late  in 
the  fall  of  18d7.  There  was  then  practically  no  navigation  on  the  Ohio  River,  and 
the  barges  could  not  be  got  to  Cairo  until  December  20.  The  Emma  Etheridge,  sent 
to  Cairo  to  tow  them  to  Chester,  reached  the  former  point  Just,  as  navigation  closed  on 
the  Upper  Mississippi,  and  was  unable  to  get  back  to  Chester  until  early  in  March  of 
the  present  year. 

Bequisitions  for  stone  were  received  as  follows:  From  the  second  district,  June  SO, 
1887,  for  8,300  cubic  yards,  and  October  27,  1887,  for  2,400  cubic  yards,  all  to  bo  de- 
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liTered  at  Hopefield  Bend;  from  tbe  ihird  district,  AngnBt 29,  1887,  11,000  oubjo  yarda, 
to  be  delivered  at  Greenville,  Miss.  Affieement  waa  made  with  8.  P.  McEelvey,  of 
Saint  Loais,  for  supplying  the  first  8,300  cabic  yards  for  Hopefield  Bend,  at  50  cents 
per  cubic  yard,  loaded  on  the  barges  at  Hop  Hollow,  III. 

The  river  fell  so  rapidly  that  only  a  part  of  the  quantity  ooald  be  loaded  at  the  lo- 
cality named,  and  arrangements  were  made  with  the  contractor  to  change  the  load- 
ing-point to  Apple  Creek,  Mo.,  about  4  miles  below  Grand  Tower;  and  his  ofier  to 
load  the  11,000  yards  for  Greenville  and  the  additional  2,400  yards  for  Hopefield 
Bend  was  accepted  at  the  price  named,  70  cents  per  yard. 

Bad  navigation  prevailed  during  the  entire  season  after  August  1,  and  it  became 
necessary  to  secure  a  light-draught  steamer  for  use  between  the  quarries  and  Cairo. 
Accordingly  a  small  boat  was  bought  for  this  service,  as  well  as  to  act  as  a  tender  to 
the  fleet  when  laid  np.  She  was  given  the  name  Vedette.  Extremely  low  water  hav- 
ing been  supplemented  about  November  1  by  dense  smoke  from  forest  fires  over 
nearly  all  of  the  river  between  Grand  Tower  and  Memphis,  it  became  necessary  dur- 
ing November  to  use  all  of  the  general-service  steamers,  as  well  as  the  Emma  Ether- 
idge  and  Osceola,  belonging  to  the  third  district.  For  days  together  the  boats  could 
not  move  from  the  bank  or  could  run  only  a  few  miles  about  midday.  This  state 
of  afiairs  lasted  through  the  greater  part  of  November.  The  loading  of  stone  was 
suspended  about  December  1  owing  to  the  appearance  of  ice  in  the  river. 

The  fiQii\  coet  of  the  stone  delivered  at  Hopefield  Bend  was  |1.51  cents  per  yard, 
and  of  that  sent  to  Greenville,  $2.38  cents  per  yard*  The  effect  of  the  absence  of 
competition  is  shown  by  the  increase  of  20  cents  per  yard  in  the  price  of  the  stone 
loaded  daring  the  latter  part  of  the  season.  This  increase  is  chargeable  partly  to 
legislation  on  the  subject  of  convict  labor^  which  rendered  it  impossible  to  purchase 
Btone  at  Chester,  and  partly  to  low  water  in  the  Ohio  Kiver,  which  rendered  the  quar- 
ries on  that  stream  inaccessible. 

The  quantity  of  stone  delivered  at  Hopefield  Bend  during  the  season  was  10,678 
yards;  at  Greenville  11,104  yards;  or  a  total  of  21,782  yards. 

The  mileage  of  the  steamers  in  moving  atone  was  as  follows,  the  numbers  indicating 
piece-miles. 

Stinnetonka 28,388 

Emma  Etheridge 25,289 

Osceola 7,254 

Vedette i 3,795 

MisiisBippi 3,730 

Total 68,456 

Considering  the  state  of  navigation,  the  list  of  caaualties  during  the  season  was 
short  One  barge  was  lost  by  grounding  at  Silver  Kest,  Tenn.,  on  October  15,  1887, 
aad  another  seriously  damaged.    The  total  loss  of  stone  in  transit  was  217  varda. 

The  mechanical  draughtsman  has  been  employed  in  making  a  survey  and  complete 
drawings  of  the  tow-boat  Alert,  belonging  to  the  Missouri  Kiver  Commission ;  in  pre- 
paring specifications  for  building  a  companion  steamer  to  the  tow-boat  William 
St9ne,  also  belonging  to  the  Missouri  River  Commission ;  a  complete  set  of  specifica- 
tions for  building  a  companion  steamer  to  the  tow-boat  Minnetonka;  in  designing  a 
store-boat  for  the  use  of  the  general-service  fleet;  in  studying  and  desij^niog  barges 
to  replace  the  present  plant  and  estimating  cost  of  construction  and  maintenance  of 
sud  barges,  if  built  of  wood,  wood  and  steel,  or  entirely  of  steel ;  in  making  work- 
ing drawings  of  a  wooden-framed  stone-barge  ;  and  in  routine  work  connected  with 
the  repair  and  maintenance  of  plant. 

There  was  available  on  July  1,  1887,  $155,767.87;  of  thi8|45,000  was  transferred  by 
re-allottment. 

Expenditures  to  include  May  31,  1888,  were  $85,832.39,  leaving  an  available  bal- 
ance June  1,  1888,  of  $24,935.48. 

The  expenditures  for  the  general  service  incidental  to  moving  stone  are  appor- 
tioned among  the  first,  second,  and  third  districts  according  to  the  work  done  for 
each;  the  general  expenses  of  the  office,  and  those  for  repairs  to  and  care  of  plant,  are 
divided  equally  among  the  first,  second,  and  third  districts. 

Doriog  the  period  covered  by  this  report  there  was  one  specifically  authorized  ex- 
penditure on  account  of  the  fourth  district,  which  was  charged  directly  to  that  dis- 
trict. 

I  present  herewith  a  directory  of  the  Commission,  with  the  officers  and  districts 
under  improvement;  statement  of  value  of  plant  May  31,  1888 ;  detailed  statement 
of  expenditures  by  the  general  service ;  detailed  financial  statement  of  all  expendi- 
tuea  from  July  1, 1887,  to  May  31, 1888,  and  a  general  statement  of  appropriations  and 
expenditures  from  March  3,  1881  to  May  31,  1888.* 

*  Instead  of  the  above  are  appended  financial  statements  by  Captain  Powell,  Sec* 
ntary  of  the  Commission,  to  June  30,  1888. 
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THE  MISSISSIPPI  RIVBS  COMMISSIOX. 

Col.  andBvt.  Maj.  Gen.  Qaincy  A.  Gillmore,  Corps  ox  EngiDeers,  president  (to  April 
7,  lCf88). 

Col.  and  Bvt.  Brig.  Gen.  Cjma  B.  Comstock,  corps  of  Engineers,  president  (from 
April  7,  188W),  33  West  Houston  street,  New  York. 

Lieut.  Col.  Charles  R.  Suter,  Corps  of  Engineers,  1415  Washington  avenue,  Saint 
Louis. 

Major  Oswald  H.  Ernst,  Corps  of  Engineers  (from  May  15, 1888),  Galveston,  Texas. 

Henry  Mitchell,  civil  engineer,  office  U.  S.  Coast  and  Geodetic  Survey,  Wasbing- 
ton,  D.  C. 

B.  M.  Harrod,  civil  engineer,  Cotton  Exchange  Building,  New  Orleans. 

Hon.  Robert  S.  Taylor,  P.  O.  box  1648,  Fort  Wayne,  Ind. 

S.  W.  Ferguson,  civil  engineer,  Greenville,  Miss. 

First  Lieut.  Jas.  L.  Lusk,  Corps  of  Engineers,  secretary,  2828  Washington  avenue 
Saint  Louis. 

THE  COMMITTEE  OX  CONSTRUCTION. 

Messrs.  Gillmore  (to  April  7,  1883),  Comstock,  Suter,  and  Harrod. 
First  Lieut.  James  L.  Lusk,  Corps  of  Engineers,  secretary  and  assistant,  26S 
Olive  street.  Saint  Louis. 

Officers  of  Corp*  of  Engineers  in  charge  of  districts. 


Districts. 


Names  and  addresses  of  officers  in  charge. 


Extentofdii 
criet,  etc 


Illinois  River  to  Ohio  River i  H^J.  A.  H.  Miller,  onstom^honse.  Saint  Louis. 

First  district^-^hio  River    to  foot  of  '  Capt.    William  T.  Rossell,  280  Front  street.  ^ 

Island  No.  40  (Plum  Point  Reach).        I      Memphis,  Tenn. 
Second  disttict— Footof  Island  No.  40    do 

to  White  River  (Memphis  Reach). 
Third  district— White  River  to  Warren-     Capt.  William  T.  Rossell,  Memphis,  Tenn., 

ton,  Miss.  (Lake  Providence  Reach).  |      and  Wilson's  Point,  La. 
Fourth  district— Warrenton  to  Head  of  '  Capt  Dan  C.  Kinxman,3  South  Rampart  street 

Passes.  I     iMew  Orleans. 


IfOef. 


Approximate  value  of  plant  belonging  to  the  United  States  and  used  in  the  work  o/improm 
the  Mississippi  River  {general  service). 


Class  of  property. 

Approxi- 
mate value 
May81.1888. 

$45,000  1 

30.000 

4,750  1 

5.50  1 

26  1 

Approxl 
mate  vail 
Maj31.Ui 

Steam-boat  If t»mn;»pi 

27  barges  (flush  deck) 

27  barges  (low  deck) 

$24,9 
28.1 
11,  c 

Steam- boat  3/tnn«ConA*a 

Steam-boat  Vedette 

0  barges  (open  hold) 

Office  furniture 

2  sonndinfT-boats 

1  calking-flat 

20  if 

145,3 

EXPENDITURES  ON  ACCOUNT  OF  APPROPRIATION  FOR  IMPROVING  MISSISSIPPI    RIV] 

(NO    LIMIT)    FROM    ALLOTMENT    FOR    GENERAL    SERVICE,   FROM    JULY  1,    1887,  ' 
JUNE  30,    1888. 

Repairs  to  general  service  plant $14,863. 

Repairs  to  Commission  survey  plant 627. 

Running  expenses — 

Steamer  Minnelonka 18,529. 

Steamer  Mississippi 2,728. 

Steamer  Etheridge 10,005. 

Steamer  Vedette 3,578. 

Steamer  Osceola 1,91L 

Plant,  tackle,  aud  outfit 19,07L 

Office  rent,  salaries,  and  contingencies 10,089. 

Administration  and  inspection 1,658 

Care  of  general  service  plant 9,490. 

Care  of  Commission  survey  plant 90t 

Towing  and  miscellaneous 55I 

Total 87,988 
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The  above  expenditures  were  apportioned  as  follows : 

To  first  district $19,789.79 

.  To  second  district 29,975,06 

Td  third  district 38,171.52 

To  foorth  district 52.00 

Financial  statement,  July  1,  1887,  to  June  30,  1888. 

General  service : 

Available  July  1,  iaS7 1155,7^7.87 

Received   from  appropriation  Mississippi  River    Com- 
mission to  cover  disallowed  expenditure  on  account 

thereof 3,490.95 

$159, 258. 82 

Withdrawn  for  re-allofcment 45,000.00 

Balance 114,258.82 

Expenditures  apportioned 87.988.37 

Balance  in  Treasury $24,317.82 

Balance  in  hand 1,952.63 

26,270.45 

'Iliinoia  River  to  Ohio  River  and  protection  of  the  easterly  hauk  of  the 
Mississippi,  near  Cairo : 

Available  July  1,  1887 8,589.15 

Balance  in  hand 8,589.15 

Plnm  Point  Reach : 

Available  July  1,  1887 $326,307.25 

Drawn  from  Treasury  for  g:eneral  service 19, 789. 79 

Transferred  from  care  of  plant,  first  and  second  districts.      19, 994. 00 

366,091.04 

Withdrawn  for  re-allotment , 337,250.00 

Balance 28,841.04 

Expended 26,500.41 

Balance  in  hand 2,340.63 

Hickman,  Ky. : 

Available  July  1,  1887  (none  of  which  has  been  expended) 18, 750. 00 

Columbus,  Ky : 

Available  July  1, 1887  (none  of  which  has  been  expended) 18, 750.  00 

Haintenance  of  existin  jr  works,  first  district : 

Available  July  1, 1887  (none  of  which  has  been  expended) 27, 250. 00 

Care  of  plant,  first  and  second  districts : 

Re-allotment,  act  August  5,  18^ $45,000. 00 

Transferred  to  Plum  Point 19,994.00 

25, 006. 00 

Expended .- 20,890.31 

Balance  in  Treasury , $4,006.00 

Balance  in  hand • 109.69 

4,115,69 

Surveys  first  and  second  districts : 

Re-allotment,  act  August  5, 1886 10,000.00 

£xx>euded 4,190.67 

Balance  in  Treasury ^,500.00 

Balance  in  hand 309.33 

5,809.33 

*  Inclndes  only  funds  under  act  of  July  5,  1884. 
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Memphis  Harbor  aud  Reach: 

Available  July  1, 1887 $964.56 

Drawn  from  Treasury  for  general  service 29, 975. 06 

$30,839,ffi 

Expended 30,8W.l7 

Balance  in  hand 21.55 

Memphis  Reach : 

Available  July  1, 1887 60.000.0( 

Expended 47,804.61 

Balance  in  Treasury 111,500.00 

Balance  Id  hand 695.39 

12,19n.3 

Memphis  Harbor: 

Available  July  1,1887 31,012.4 

Expended 14,806.5 

Balance  in  Treasury |13,250.00 

Balance  in  hand il,956.83 

16,206.8 

Lake  Providence  Reach : 

Available  July  1,1887 |230,6»5.39 

Draw  D  from  Treasury  for  general  service 38, 171 .  52 

268,866.1 

Withdrawn  for  re-allotment 197, 140.00 

Transferred  to  care  of  plant  and  surveys 24, 360. 00 

^ 221,500.1 

Balance 47,366. 

Expended 47,366. 

Protection  of  existing  works : 

Re-allotment,  act  August  5, 1886 25.000, 

Balance  in  Treasury $24,000.00 

Balance  in  hand 1.000.00 

25,000. 

Vicksburg  Harbor  (dredging  and  dam) : 

Allotment,  act  August  5, 1886 72,500. 

Expended 53,381. 

Balance  in  hand 19,118 

Delta  Point : 

Available  July  1, 1887 $31.90 

Re-allotmeut,  act  August  5,  1886 10. 000. 00 

10,031 

Expended g 

Balance  in  Treasury ^ $10,000.00  •! 

Balance  in  hand 23.90  ] 

10,  Og 

Greenville,  Miss. : 

Available  July  1,1887 37,501 

Expended 37,381 

Balance  in  hand 1$| 

Care  of  plant  and  surveys  (third  district): 

Transferred  from  Lake  Providence  Reach 24,2 

Expended 15^  j 


Balance  in  Treasury $4,860.00 

Balance  in  hand 3,626.67 


8,^ 
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hw  (Means  Harbor : 

ATiilable  July  1,1887 ^ $37,472.40 

£zpended 33,180.44 

BalaDQeinhand 4,291.96 

loath  of  £ed  River: 

ATailable  July  1, 1887 .-..  350.83 

Expended 350.83 


Sed  and  Atcb  afalay a  riyerg : 

Arailable  July  1, 1887 $160,371.16 

Deposit  for  overpayment .10 


160.371.26 


27,223.72 

lildiez  and  Vidalia: 

AvaUableJoly  1,1887 $825.65 

Expended 75.00 

Bslaneeinhand 750.65 


Expended 133,147.54 

fislanee  in  Treasury 20.000.00 

Balance  in  band 7,223.72 


(first  district): 
fimi  Potnt: 

AvaiUble  July  1,  1887 13.146.34 

Transferred  fh>in  levees,  St.  FrancisFront 75,000.00 


88,146.34 


Expended 67,328.52 

Balance  in  Treasury 15,000.00 

Balance  in  bsnd 5,817.82 

20.817.82 

L  Francis  Front: 

Be«llotment,  actAngnst5,  1886 75,000.00 

Transferred  to  levees.  Plum  Point 75,000.00 

(seeond  district): 

>  Front: 

Be-aUotment,  act  August  5,  1886  (none  of  wbiob  has  been  drawn  or 
expended) 60,000.00 


Si  ver  Front: 

Be^Uotment,  act  Augusts,  1886 75.000.00 

Expended 61i;456.19 

BalaneeinTreasuiy $2,500.00 

Bialance  in  hand 3,043.81 


5,543.81 


o^MisBisBippi  Delta:  • 

AraOjible  July  1,  1887 82.00 

Expended 12.50 

Balance  in  hand 69.50 


(third  district): 
H  Front: 

ATMlable  Jnly  1,  1887 43.88 

Banaiotment,  act  August  5,  188^ 155,083.00 

156,126.88 

led 152,184.60 

I  in  hand 2,942  2"^ 

sua  88 ^142  «==- 
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Levees  (third  distriot)— Continued. 
Tensas  Front  (Ark. ) : 

Available  July  1, 1887 $64,263.19 

Deposit  for  overpayment .08 

(64,263.] 

Expended 6o',982,S 

Balance  in  hand 3,281.( 


Yazoo  Front : 
Allotment  expended  before  July  1, 1687. 

Yazoo  Front— Ben  Lomond  Loop : 

Available  July  1,  1887 1,216.] 

Balance  in  hand 1,216.' 


Yazoo  Front — Hughes  Break: 

Paid  by  Treasury  draft  before  July  1, 1887. 
Opossum  Fork: 

Available  July  1, 1887 .'. 10,390.01 

Allotment,  act  August  5, 1886 56,500.00 

■    ■  66,890. 

Expended 66,765. 

Balance  in  hand 1^» 

Protection  of  levees : 

Available  July  1,1887 4.922.98 

Re-allotment,  act  August  5,  1886 10,057.00 

*         '  1 14,979. 

Expended 9,153. 

Balance  in  Treasury 5.057.00 

Balance  in  hand 769.74 

5,826, 

Levees  (fourth  district) : 
Atchafalaya  Front : 

Allotment  expended  before  Jnly  1, 1887. 
Tensas  Front : 

Available  July  1, 1837 1,900.06 

Re-allotment,  act  August  5,  1886 165,000.00 

Drawn  from  Treasury  for  general  service 5^.  00 

166,95« 

Expended 76,678 

Balance  in  Treasury 60,000.00 

Balance  in  hand 30,279.96  _ 

1 90,27« 

Protection  of  levees : 

Available  July  1, 1887 6,496.18 

Re-allotment,  act  August  5, 1886 6,000.00 

12,4* 


Balance  in  Treasury 6,000.00 

Balance  in  hand 5,385.03 


11,38 


Total  available  July  1,  1887  (levees) 102,461.41 

Re-allotment,  act  August 5, 1886 602,640.00 

Deposit  for  overpayment : .08 

Drawn  from  Treasury  for  general  service 52. 00 

705, 

Expended 503, 

Balanoein  Treasury 148,657.00 

Balancein  hand 52,930.66 
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Total  specifio  appropriations 10,182,057.40 

•Unces  from  former  appropriations  applied  to  works 
bebw  Cairo  nnder  act  of  Angnst  2,  18b2,  less  $123.42, 

lererted  to  Treasury $272,504.96 

hne  for  works  above  Cairo,  nnder  act  of  Jaly  5,  1884 . .  22, 632. 53 

Total  balances.' 295.137.49 

Beeeired  from  salesy  loss  of  property,  and  deposits 660.59 

Total  available 10,477,865.48 

blended  to  June  30,  1888: 

River  works .' 7,597,729.01 

Lerees 2,443,124.17 

10, 040, 853. 18 
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Can$olidat^  statement  of  funds  March  3/1881,  to  June  30,  1888. 

ietofMarehS,  1881 $1,000,000.00 

irtafADgn8t2,1882 4,123,000.00 

let  of  January  19,  1884 1,000,000.00 

ietof  Joly  5, 1884,  ]ess$5,000  transferred  to  snag-boat  service 2,065,000.00 

ktof  Aagost  b,  1886,  less  $5,942.60  for  expenses,  office  Chief  of  En- 
gineers     I,994,a57.40 


Jnly  1,1888: 

Altotted 436,815.45 

HotaUotted 186.85 

* 437, 002. 30 
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Appendix  E. 

report  op  captain  william  t.  r08sell,  corps  of  exgineers,  upon  opebations 

in  the  first  district. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  Ifoy 31, 1B86. 

Sir:  I!  have  the  honor  to  snbmit  the  following  report  of  operations  for  the  iintdU 
trict,  improving  MissisBippi  River,  from  June  30, 1887,  to  May  31, 1888. 

This  district  was  in  charge  of  Capt.  S.  S.  Leach,  Corps  of  Engineers,  until  Mard 
25,  1888,  at  which  time  I  relieved  him  and  assumed  temporary  charge  by  virtueo 
paragraph  1,  Special  Order  No.  12,  Headqaarters  Corps  ot  Engineers,  March  8, 18» 

The  district  extends  from  Cairo  to  Island  No.  40,  a  distance  of  220  miles.  In  tta 
stretch  of  river  it  was  decided  by  the  Mississippi  River  Commission  to  impioYe  u 
Plum  Point  Reach  as  the  one  giving  the  most  trouble.  From  the  inception  work  wi 
continued  up  to  May,  1^85,  and  consisted  of  bank  protection  and  dike  work.  All  ( 
this  work  has  been  carefully  described  in  the  annual  reports  made  by  the  Communo 

Since  1885,  as  appears  in  the  annual  report  for  1886-*87  and  this  one,  no  work  JU 
been  done  except  the  driving  of  75  piles  for  the  renair  of  the  dikes  at  the  Jonctioni 
Osceola  Dike  No.  4,  and  the  Osceola-BuUerton  dikes,  the  cost  as  given  m  Capti 
Leach's  report,  dated  July  30,  1886,  being  $551.26,  exclusive  of  the  material  on  ban 
and  slight  repairs  to  the  Plum  Point  dikes,  the  cost  of  which,  as  given  in  Capti 
Leach's  report,  dated  July  25, 1887,  wa8$7,460.77.  With  these  exceptions  the  wpoi 
have  consisted  in  a  record  of  the  condition  of  the  channel  through  the  reach,  t 
works  previously  constructed,  and  the  plant  belonging  to  the  United  States.  B 
plant,  purchased  or  built  for  constructing  bank  protection  and  constrci#tion  woiksh 
as  far  as  this  district  is  concerned,  lain  idle  and  been  a  constant  expense .ftr  oan> 

All  the  money  spent  in  this  district  has  been  for  the  care  of  plant,  surveys,  and  1 
building  and  care  of  levees. 

The  levees  have  been  built  by  contract  and  cared  fot  by  hired  labor. 

In  addition  to  these,  money  was  appropriated  by  act  of  Congress  approved  Aii| 
5, 1886,  for  the  protection  of  the  banks  of  the  river  at  Columbus  and . Hickman,  I 
1 18,750  for  each.  Captain  Leach  prepared  and  submitted  to  the  Commission  prok 
for  these  works,  but  they  were  laid  aside  by  the  Commission  as  the  amounts  availi 
were  not  considered  sufficient  to  beffin  work.  As  all  the  work  done  daring  the  p« 
covered  by  this  report  on  the  Plum  Point  Reach  has  been  care  of  plant  and  sarr 
my  report  must  oi  necessity  give  only  the  condition  of  the  river  and  works  at 
present  time.  With  this  end  in  view  I  forward  with  this  report  two  maps  giving 
results  of  a  survey  made  under  the  direction  of  Captain  Leach,  during  October 
November.  1887,  low  water,  and  one  made  since  the  last  high  water,  April  and  1 
1888.    This  last  shows  the  reach  as  it  was  early  in  May. 

CONDITION  OF  THE  WORK. 

This  statement  has  been  prepared  by  Assistant  Engineer  Ang.  J.  Nolty  :** 
damage  during  the  year  to  existing  works  has  been  very  light,  and  has  been  cool 
entirely  to  two  isolated  patches  of  bank  revetment,  one  at  middle  of  Fletoher'i  j 
and  one  below  Elmot  Landing,  and  to  destruction  by  fire  of  part  of  Osceola  C 
No.  4.  The  former,  which  upon  cessation  of  work  in  1884,  was  1,481  feet  long,  h 
to  show  siens  of  damage  in  the  spring  of  1885,  since  which  time  the  work  of  ( 
tegration  has  been  slowly  but  surely  going  on,  until  now  there  remaixiB  bnt  abOQ 
feet  of  badly  broken  Up  work.  Placed  as  this  piece  of  work  was,  in  a  badly  oi 
concave  bend  with  unprotected  and  rapidly  receding  bank  above  aikd  below  it^  i 
strong  recommendation  of  soch  work  that  it  has  stood  as  long  as  it  has.  The 
section  was  originiJly  750  feet  long,  and  was  placed  to  check  some  suddenly  devc 
caving,  more  for  the  protection  of  the  plant  laid  up  there  at  the  time  than  as  i 
ttnuation  of  the  Fletcher  Bend  revetment.    This  piece  is  practically  destroyed, 

**  The  Plam  Point  system  of  dikes  is  in  excellent  condition.  The  deposits  bi 
creased  in  height  and  area :  the  bar  behind  No.  6,  or  lowest  down>8tream  dil 
finally  Joined  with  Yankee  Bar,  showing'dry  there  at  a  17-foot  stage.  A  small  m 
of  water  still  passes  throagh  the  gaps  closed  last  year,  flowing  along  the  Tec 
bank  and  through  Yankee  Bar  Chute. 

'*The  Gold  Dust  system  shows  no  appreciable  change  from  the  appearance 
sented  the  previous  year.  The  traioing-dike  and  Nos.  4, 5,  and  6,  are  uadlv  daa 
and  a  large  volume  of  water  flows  through  the  two  gaps  in  the  former  and  irom 
into  Island  No.  30  and  Elmot  chutes. 

'<  On  the  23d  of  November  forest  fires  in  the  vicinity  ignited  the  dry  brnah  in  I 
Osceola  C.  D.  No.  4,  and  about  800  feet  from  the  Arkansas  bank  oat  was  oom; 
destroyed.  This  occurred  during  our  low- water  season,  and  for  this  reason  the  ^ 
could  not  approach  within  less  than  half  a  mile  of  the  fire.  Nothing  could  he  < 
save  the  work. 

'*  Caving  has  begun  above  the  head  of  the  upper  section  of  Fletcher's  Bend  revi 
and  while  the  damage  to  this  work  is  as  yet  so  slight  as  to  barely  need  mentio 
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I  ia  Tiew  of  our  experience  with  the  middle  section,  a  close  watch  will  be  kept  over 
tke  progress  of  this  caving.    In  order  to  save  this  fine  piece  of  work  it  may  uecome 
lecenaiy  to  extend  the  revetment  some  distaooe  up-stream. 
"  Osceola  Bar  revetment  is  in  first-class  condition.    Below  it  the  bank  is  caving  ex- 

I  tfiDaivelv.    The  alarming  feature  abont  this  is,  that  as  the  bank  recedes,  more  water 

fill  be  drawn  from  the  main  river  into  Bullerton  Ohnte.    As  the  same  conditions  pre- 

fiil  St  the  middle  entrance  to  OsceolaChnto,  the  early  closure  of  Bullerton  Chuto  ap- 

ft^n  to  me  of  prime  importance. 

"  Ballerton  Tow-head  revetment  is  in  fair  condition.    The  few  faults  now  visible 

I  date  as  fSsr  back  as  l-:86,  and  have  not  enlarged.  The  bulkheads  built  in  front  of 
lections  of  bank  where  extensive  seepage  rendered  the  usual  method  of  bank  protec- 
tion abortive,  stand  perfect,  and  have  fully  answered  the  purpose  of  their  construction. 
The  same  can  be  said  of  the  blind  drain  placed  to  drain  a  badly  sloughing  piece  of  bank. 

I  **  At  Ashport  and  at  the  upper  end  of  Craighead  Bend,  where  only  foot  mattresses 
bat  no  upper  bank  protection  was  placed,  the  protective  effects  of  these  works  is 
dttily  viaible." 

RESULTS. 

L  Hie  Commission  can  be  conf^atnlated  on  the  permanence  of  the  works  in  this  reach 
ittdonthe  happy  reenlts  obtained.  Although  the  works  have  never  been  finished, 
bur  carried  out  fully,  yet  during  the  past  year,  a  season  of  very  low  water,  no  trouble 
mi  been  found  in  navigating  this  reach. 

I  During  the  fall  and  winter  of  Iti87-'d8  the  river  reached  Its  lowest  recorded  stage, 
NttBaJniBg  from  October  10  to  December  10,  1887,  from  1  to  2.28  feet  below  the  zero  of 
[K79,  and  fi^m  December  23,  1887,  to  January  5,  1888,  from  1  to  3.15  feet  below  the 
PKme  plane.  ^Yet  the  shoalest  water  found  was  8^  feet  on  Island  No.  30  crossing, 
r  On  the  lon^^r  Plum  Point  Crossing  the  least  channel  depth  was  12  feet  at  the  close 
;tf  the  low-water  season. 

y  Caving  has  been  most  marked  in  bend  above  Daniel's  Point ;  in  Ashport  Bend ;  In 
lAelcharsBend;  at  Elmot  Bar'(chute  side);  in  Craighead  Bend. 
[Slight  caving  has  taken  place  on  foot  of  Ashport  Bar;  at  mouth  of  Mill  Bayou;  on 
jbapeaaee  bank  in  chute  of  Island  No.  30 ;  at  Plum  Point ;  on  channel  side  of  Osceola 
mr  (at  and  below  Ran^e  47). 

In  Ashport  Bend  cavmg  has  been  greatest  in  amount  just  below  Ashport  and  Just 
fove  Gold  Di^t,  where  the  maximum  bank  recession  is  150  feet.  The  average  yearly 
Ite  in  this  bend  is  between  50  and  75  feet,  a  considerable  increase  over  previous  rates, 
be  bank  recession  at  and  above  Daniel's  Point  has  been  somewhat  greater  than  200  feet. 
In  Fletoher's  Bend  the  caving  has  been  mainly  confined  to  the  portion  of  bank  be- 
seem Ran|^  34  and  Range  ;$7,  and  its  average  amount  is  about  100  feet. 
On  Elmot  Bar  (chute  side)  caving  has  taken  place  at  medium  stages,  and  amounts 
liiilly  100  feet  between  Range  34  and  Range  37. 

At  upper  Oeceola  Bar  the  niaxinkum  bank  recession  is  135  feet,  caused  by  impinge- 
mt  cST-water  fit>m  '^  gap  in  bar  opposite  Plum  Point "  during  last  low- water  season. 
Itis  **  gap  '^  has  been  nearly  filled  anring  higher  stages,  the  current  being  across  it. 
I  In  Craighead  Bend  caving  has  progressed  from  Range  ^  to  head  of  old  levee  at  Craig- 
nd  Point,  and  its  average  amount  is  less  than  100  feet.  At  foot  of  Osceola  Bar 
priy  30  feet  of  bank  has  caved  since  subsidence  of  last  high  water. 
The  changes  in  channel-line  are  confined  to  a  slight  movement  of  the  line  down- 
ktam.  The  high  water  of  1888  waa  above  the  30-foot  stage  for  fifteen  days.  The 
^Ma  on  right  bank  had  been  completed  and  repaired,  preventing  all  overflow  be- 
9ma  Daniel's  Point  and  Morgan's  Point,  a  distance  of  nearly  30  miles.  The  dia- 
Ittge  of  main  river  at  Elmot,  of  Elmot  Chute,  of  Island  No.  30  Chute,  measured  in 
gh  watea"  of  1888,  shows  no  change  in  proportional  discharge  of  these  channels  at 
^  water  of  1807. 

rhe  elsTations  of  hi^h-water  surface  were  obtained  at  nearly  the  maximum  stage. 
IB  following^  table  gives  elevations  of  water  surface  above  '*  Cairo  datum  "at  the 
leral  stations ;  also  compares  high  water  of  1888  with  that  of  1887: 


Station. 

Bank. 

Hiffh.wster 
eleration, 

ISfiS  (Cairo 
datum). 

Distance. 

Slope 

per 

mile. 

1887 
above 
1888. 

Increased 

fall  per 

mile. 

tftTfl  Point ■ 

..do... 

272.87 
272.20 
270.00 
269.55 
268.61 
267.84 
266.04 
262.09 

0.77 
0.84 
1.00 
0.99 
1.02 
1.03 
1.11 
0.09 

FeeL 

bort           --  — - .-- 

].3 
8.6 
2.6 
2.7 
2.4 
8.0 
7.8 

0.361 
0.457 
0.404 
0.348 
0.520 
0.433 
0.507 

0  064 

rSii   ;::!::!:i 

0  U44 

Wbar'«(B«og8  89) 

IM .........•>--- 

ftnHtlM>tAn   ChntA. 

RiKht. 
..do... 
Left.. 

(-)  0.003 
0.011 
0.004 
0  033 

(_)  0.  015 

" ' 

*  Unite4  States  gauge,  33.61  feet 
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Daring  hiffh  water  of  1888  and  the  preceding  rise  the  crestof  baratDaniePePou 
been  lowered  3  to  5  feet:  the  middle  bar  below  Ranee  32  almost  entirely  oblitei. 
the  crests  of  middle  bar  below  Range  42,  and  of  Bailer  ton  Bar  lowered  2  to  3  feel 
crest  of  bar  below  Craighead  Point  raised  2  to  3  feet.  A  fill  of  3  to  4  feet  has  ti 
place  in  Lynch's  Channel,  Ballerton  Channel,  and  Osceola-Ballertou  Gap.  A 
siderable  deposit  is  secnred  in  PI  am  Point  dikes.  Between  Nos.  5  and  6  a  fill  of  91 
feet  is  fonnd.  Below  No.  6  a  fill  of  3  to  5  feet,  and  at  oater  end  of  Nos.  5  and  6  a  0 
8  feet. 

Sonndincs  taken  in  gaps  in  training- wall  of  Gold  Dust  dikes  indicate  neither  « 
nor  fill  at  tnese  points.  Through  Ballerton  Chute  no  fill  has  occurred  at  its  chai 
line,  but  on  tow-nead  side  deposits  of  mud  have  been  obtained. 

A  table  of  depths  and  velocities  observed  on  the  Plum  Point  Reach,  Novembi 
1887,  to  Junf  1,  1888,  is  herewith.  ^ 

Table  shomng  eamparaiive  least  cikannel-depths  and  velodtiea  in  rarioug  elUtnneU  i| 
improved  portion  of  Plum  Point  Eeaok,  Miesissippi  Biver. 


,           First  group. 

Second 

group. 

LocaUUes. 

Lower  Plam 

Point 

Croaaing. 

Ballerton 
Channel. 

Ballerton. 
Chute. 

Island  Nn.30 
Channel. 

I.yn« 
Cfaani 

Date. 

Gange. 

1 

^ 

1 

f 

1 

> 

3 

f 

1 

1887. 

JSoy.     4 

Feet 
-L56 
—1.75 
—2.05 
—1.68 
—0.60 

2.00 

1.28 

0.40 
-0.70 

L20 

9.70(B) 
15.80 
16.10 
18.60 
22.00 
2&  80(B) 
31.00  (R) 
30.90(F) 
29.20 
23.30 
21.00 
16.10 
16.00 
16.06 
16.20 
20.00 

9lO 
9.0 
9.0 
U.O 
12.5 
14.0 
13.6 
12.6 
13.0 

14.5 
24.0 

3.96 
3.86 
3.95 
8.71 
3.91 
4.00 
8.72 
3.95 
3.95 

9.0 
9.0 
9.0 
8.5 
10.0 
12.0 
11.5 
10.5 
9.0 

11.5 
21.0 
26.0 
27.0 
83.0 
8&0 
43.5 
43.5 
43.5 
42.5 
85.5 
34.5 
28.5 
27.5 

2ao 

31.0 
32.0 

3.48 

4.11 
3.69 
3.95 
3.68 
3.92 
3.95 
3.65 
3.84 

3.0 

""i'o" ' 

3.0    .. 

"io" ' 

6l0   , 
1S.0 

12 

29 

Dec    5 

0 

14 

17 

21 

29 

1888. 
Jan.     6 

18 

4.33 

9.0 
18.0 
16.5 
17.6 

2.86 
3.81 
3.27 

1.16 
2.  CI 
1.98 
2.65 

19 

26 

30.5 
82.5 

4.29 
5.80 

5.42 

5. 64 

21.5 
22.5    . 

Feb.  29 

Mftr.  28        

ADr.    2 

26.5 
28.5 
28.0 
28.0 
21.0 

8.99 
3.95 
4.14 

:::::: 

3.67 
a  76 
3.67 
3.57 
3.12 

5.31 
6.43 
5.61 
5.20 
6.02 
5.37 
5.45 
5.67 
5.74 
5.44 
6.83 

'32."  O"  ' 
33.0 
81.5 
81.0 
24.0 

'ii'o* 

17.5 

^   7  ..:.:............. 

44.0 
43.0 
41.5 
35.6 
84.0 
28.5 
29.0 
29.0 
80.0 
84.0 

4.72 
4.97 
6.06 
4.75 
4.37 
4.57 
4.51 
4.36 
4.44 
4.21 

13 

19 

25 

4.11 

27 

Mw    ?»       .  ..  ..,....,.. 

2.29 
2.22 
2.80 
2.44 
3.23 

7...::::::::::::::: 

10.6 

3.87 

11 

17 : 

11.0 
15.0 

3.77 
4.03 

29 

Notes.— The  deptha  rep 

ortedareth< 

mi- 

)  least 

found 

in  the 

line  o1 

J 

^deepf 

Mtwal 
« ti 

/Or,  or 
^j 

theses 

rhioiiU 

navigation  for  the'time  being.  The  velocitiea  were  measared  on  the  same  line  and  near  the  alu 
point.  They  were  all  taken  with  the  carrent-meter  nrnning  at  a  depth  of  5  feet  below  the  a« 
They  are  indlyidnal  velocities,  taken  to  ascertain  the  relative  draaght  of  water  in  the  different 
nels  and  are  useful  for  that  purpose  only.    They  have  no  relation  to  the  average  velocity  or  diaol 

The  crossings  forming  Group  1  of  the  table  may  be  considered  as  competitora  for  the  chann^ 
Bnilerton  Bar.  The  third,  Bullerton  Chute,  was  completely  closed  by  works;  the  second.  Bo] 
Channel,  has  remained  partly  obstructed  by  the  diverting  action  of  tbe  works  favoring  the  flrett 
nel.  which  latter  has  remained  good  by  reason  of  csrrying  the  water  diverted  ftom  the  other  tw< 

Of  the  four  channels  in  the  second  group,  noted  in  previous  reports,  two  (Elmot  Chute  lUkd.  '. 
No.  30  Chute),  have  almost  ceased  to  exist,  owing  to  the  restriction  of  works.  Of  the  renuhinlitt 
the  first,  Island  No.  30  Channel,  has  remained  good  and  carried  the  bulk  of  the  water. 

A  reference  to  the  table  above  shows  that  the  least  depth  found  any  time  w^ 
feet,  and  that  for  a  very  short  time  on  Island  No.  30  crossing. 

The  low  water  of  this  year  has  been  uuusnal,  yet  a  good  channel  baa  been  In 
all  times  throngh  the  reach. 
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I  qaotofrom  Captain  Leach's  report  of  November  15,  1887 : 

''At  present  the  load  dransht  or  boats  mnnine  from  Cairo  down  is  limited  to  less 
than  5  feet  by  a  crossing  at  Phillips,  50  miles  below,  where  the  most  carefal  search 
with  a  soandiDg-pole  has  discovered  no  greater  depth  than  5  feet  2  inches.  Besides 
this,  pilots  are  now  reporting  on  the  400  miles  of  river,  comprioing  the  two  districts 
in  my  charge,  the  following  bad  places:  Fonr  of  6  feet  depth,  one  of  61,  nine  of  7,  two 
of  7j,  sod  five  of  8  feet,  making  a  gfand  total  of  twenty-two  places  in  half  the  river 
where  the  navigable  depth  does  not  exceed  8  feet.  Before  the  improvement  was  begun 
st  Plam  Point,  Bnllerton  Bar  was  notorioasly  the  worst  one  below  Cairo,  and  could 
be  depended  upon  to  give  a  foot  less  water  than  any  other  orossing.  It  is  conceded  by 
all  informed  river  men  that  in  sach  a  water  as  this  no  more  than  4|  feet  could 
have  been  found  there.  In  its  improved  condition  the  actual  depths,  determined  fre- 
quently and  with  care,  have  never  fallen  below  9  feet,  thus  making  this  place  twice 
■sdeep  as  formerly,  and  better  than  twenty 'two  other  places  which  used  to  exceed  it 
in  depth.  This  season,  for  the  first  time  in  the  history  of  the  work,  the  discharge  of 
the  rirerat  the  lowest  Btage  was  entirely  through  the  regulated  channel." 

LBVEBS. 

At  the  last  meeting  of  the  Commission  an  allotment  of  $75,000  was  made  for  ''  Le- 
vees, Phun  Point  Reach,  west  bank,"  This  allotment  was  made  in  the  belief  that  it, 
would  ooTer  but  a  part  of  the  reach,  but  the  survey  showed  the  quantities  to  be  less 
than  had  been  assamed,  and  this,  with  the  very  low  prices  obtained,  enabled  the 
building  of  new  levee  and  enlarging  and  topping  of  old  levee  for  a  distance  of  22 
miles  firom  opposite  Ashport  to  Junction  with  Craighead  Point  Levee. 

The  planters  made  good  breaks  in  about  8  miles  more,  thus  giving  30  miles  of  pro- 
tection. 

PropooslB  fw  the  work  were  opened  September  20,  1887,  and  were  as  follows:     ' 
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Tenn. 
John  S.  McTiffhe  and  I.  L.  McKee, 

Memphis,  Tenn. 
C.  H.  Disbman,  president  Central 

Constrnction  Co.,  Henderson,  Ky. 
Serbian,  Wright  ic  Co.,  Cairo,  III  .. 
Joseph  C.  Neeley,  Bard  well,  Ky... 
Thomas  F.  Daffin  and  Henry  Dnf- 

fln,  Memphis,  'i'enn. 

il  1 

1  ^ 

i  O          ^ 
It           ^ 

11 
\  1 

!    i 

1 
■  ^ 

i 

f 

I 

1 
> 

id 

1 

1 

John  A.  Cannon  and  T.  O'Hara,  I 
OreenTille,  Miss.                        5 

W.  E.  Smith  and  Thomas  Foley,  t 

II 

II 

'ii 

.11 

a 
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The  sections  here  mentioned  are  5,000  feet  each. 

Contraete  were  made  with  Serbian;^  Wright  &  Co.,  of  Cairo,  111.,  for  sections  1  to  4 
north,  inclnsi re,  and  1  to  14  south,  inclnsive;  and  with  Timothy  Sullivan, -of  Mem- 
phis, Tenn.,  sections  15  to  19  south,  inclusive,  the  lowest  bidders. 

These  contracts  included  all  work  except  sodding.  Work  was  begun  all  along  the 
line  by  October  10,  1887,  and  all  finished  before  the  expiration  of  the  contracts,  Feb- 
maiy  1, 188d. 

The  rising  river  brought  the  water  against  the  levees  on  April  3,  and  a  repair  force 
was  organized  and  kept  on  the  levees  through  high  water.  The  river,  however, 
lacked  a  trifle  more  than  3  feet  of  extreme  high  water,  and  no  danger  was  experi- 
esced.  The  repair  force  was  utilized  iu  sodding  the  levee.  This  work  was  com- 
pleted and  force  disbanded  by  May  8 ;  the  sodding  cost  about  one-fourth  cent  per 
square  yard. 

ADDITIONAL  WORK  FOR  YEAR    1889-^90. 

To  continne  the  work  under  approved  design  for  improving  Plum  Point  Reach  will 
repairs  the  closing  of  the  channel  between  £lmot  Bar  and  the  Tennessee  shore,  re- 
quring  4p00  feet  of  dike  work. 

The  revetment  of  Fletcher's  Bend  and  the  lower  part  of  Osceola  Bar.  To  do  this 
work  will  require  additional  plant  and  extensive  repairs  to  present  plant. 

The  estimated  cost  of  this  is  as  follows : 

Dike  hetween  Elmot  Bar  and  Tennessee  shore,  4,500  feet,  at  $40 . , |180, 000 

Revetmeat  Fletcher's  Bend,  12,000  feet, at  $20 240,000 

RflvetineDt  Lower  Osceola  Bar,  4,000  feet,  at  $20 80,000 

Repain and  addition  to  plant 150,000 

ToUl 650,000 

No  estimate  is  made  on  levees,  first  district,  as  the  amount  that  can  be  profitably 
expended  is  only  limited  by  the  amount  available. 

Tbersare  submitted  herewith  financial  statements  and  general  balance-sheet  for 
the  allotments  in  the  first  district ;  »  list  of  civilian  engineers  employed  in  the  first 
aud  second  districts ;  a  table  of  the  value  of  plant  first  district ;  general  balance- 
sheet  for  *'  care  of  plant,  first  and  second  districts,"  and  ^*  surveys  first  and  second  dis- 
tricts." 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rosskll, 

Captain  of  Engineers, 

To  Col.  C.  B.   COMSTOCK, 

Pretident  MisHasippi  Eiver  Commission, 


appropriation  FOR  IMPROVING  MISSISSIPPI  RIVER.   FIRST  DISTRICT. 

Money  statement, 

ialy  1, 1887,  amount  available $376,947.59 

Jaly  2, 1887,  amount  re-allotted  by  Mississippi  River  Commis- 
sion, viz: 

Protection  of  existing  works,  first  district $27, 250. 00 

l*Tees,  Plum  Point  Reach,  west  bank 75,000.00 

BecciTed  from  allotment  for  ''care  of  plant,  first  and  sec- 
ond districts,"  to  cover  expenditures  from  October  1,  18^, 

toJttM30,1887 19.994.00 

Overpsyment  refunded 6.00 

122,250.00 

ToUl 499,197.59 

-foly  If  1888,  amount  expended  during  fiscal  year,  exclusive 

of  OQtsUnding  liabilities 74.039.14 

Jnlj  1, 1888,  outstanding  liabilities 1,599.77 

«^Qly  %  1887,  amoont  re-allotted  by  Mississippi  River  Com- 

:...    337,250.00 


Jaly  1*1888,  amount  covered  by  existing  contracts 412,888.91 

86,308.68 

fJliBoant  that  can  be  profitably  expended  in  the  fiscal  year  ending  June 

)     30.W90 :. 650,000.00 

'  Sabmitted  in  compliance  with  requirements  of  sections  2  of  river  and 
barber  acU  of  1866  and  1867. 


I' 
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Li8l  ofdvUian  engineers  employed  on  work^qf  river  and  harbor  improvenuntf  first  and  teen 
dUtricta,  in  charge  of  Capte,  Smith  S.  Leach  and  William  T.  Soeeell,  Corps  qf  Enginm 
from  July  I,  1887,  to  June  30,  1888,  inclusive,  under  river  and  harbor  act  apprm 
August  5,  1886. 


Name  and  place  of  resi- 
dence. 

Time  em- 
ployed 
(months). 

Jf.   d. 
11     6 

12 

12 

\        1 

(       11 
10    27 

28 

4    10 

Compen- 
sation 
per 
month. 

Where  employed. 

Work  on  which  employed 

Aug.  J.  Kolty,  Chatta- 
nooga. Tenn. 
Charlee  W.  Stewart,  Illi- 

S.  EUiott  Moore.  Memphis, 
Tenn. 

$125 
100 
140 

,150 

175 
140 

125 
125 

Plnm  Point  Reach.. 
....do 

Improving   MtsslsBip 
River,  Flnm  Point  Beic 
Surveys. 

Levee  inspector,  Plum  Poi 

Reach. 
Improving  Missisiip 

Memphis  Harbor  sod  Re« 
Levee  inspector  White  Rii 

front,  RobinsoDTil 

Levee. 
Inspector  rebuilding  timn 

Inspector  of  water-gaofM 

....do  .• 

W.  M.  Bees,  Memphis, 
Tenn. 

J.M.  Kloster,  Memphis , 
Tenn. 

KlTSs  Tolly.  Saint  LonU, 

Mo. 
C.  W.  Clark,  Saint  Lonis, 

Mo. 

Memphis,  Tenn 

White  River  Front, 

Robinsionvllle, 

Miss. 
Saint  Loais,  Mo 

In  the  field 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  imprwm 
of  the  Mississippi  Siver,  first  district. 


Class  of  property. 


Steamer  P.  Kimt 
Steamer  XtMca..  . 
Steamer  .A fr6oe.... 
Launch  XUania . . 

Pile-drivers 

Qoarter-boats  — 
Mattress  boats.... 

Graders 

Derrick  boats 


No. 


Approximate 
vslae,  June 
1, 1888.       ! 


$4,298 
4,624 
3,692 
576 
67,687 
15,339 
14,490 
20.165 
8,127 


Class  of  property. 


Barges , 

Ma^ine*8hop  boats 

Whitehall  boaU 

Skiffs 

Tools  and  appliances . . . . 

Office  fnmitare 

Surveying  instruments. 


Total. 


No. 


jae,JiB 
1,1888. 


«9^ 
'"l« 


Wm.  T.  Rossell, 
Captain  of  Enginscn 


Appendix  P. 


report  of  captain  william  t.  r06sell,  corps  of  engineers,  upon  operation 

the  second  district. 

Cnited  States  Engineer  Office, 
Memphis,  Tenn,,  May  31, 18£ 

Sir:  I  have  the  bonor  to  submit  the  folIowiDg  report  on  the  second  district, 
proving  the  Mississippi  River,  for  the  period  from  Jane  30,  1887,  to  May  31,  IBSi* 

This  district  was  in  charge  of  Capt.  S.  S.  Leach  until  March  25,  1888,  on  w! 
date  I  relieved  him  by  virtue  of  paragraph  1,  Special  Orders  No.  12,  headqufti 
Corps  of  Engineers,  March  8, 1888. 

This  district  extends  from  Island  No.  40  to  month  of  White  River,  a  distant 
180  miles.  Work,  exclusive  of  building  levees,  has  been  confined  to  Memphis  Hs 
and  Reach.    At  this  point  the  olty  trout  was  caving  badly,  and  afterward  the  ca^ 
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on  tbe  oppo8it6  shore  at  Hopefteld  Point  and  above  threatened  to  form  a  bar  in  {iron 
of  the  city. 

Although  the  Memphis  Reach  extends  from  Island  No.  40, 10  miles  above  Memphis, 
W8eanlan*s  Landing,  18  miles  below,  the  work  above  mentioned  is  all  that  has  been 
done. 

The  channel  works  have  been  exclusively  for  the  protection  of  caving  banks  and 
have  been  both  revetment  and  spar-dikes.  A  fine  description  of  all  this  work  is 
given  in  the  report  of  Captain  Leach  to  the  president  of  the  Mississippi  River  Com- 
mission, dated  November  15,  1887,  and  published  in  House  Ex.  Doc.  55,  parts  I  and 
II,  Fiftierh  Congress,  first  session.  As  this  report  is  of  great  interest  I  would  sug- 
gest that  it  be  made  a  part  of  tbe  annual  report  of  the  commission. 

The  work  done  daring  the  past  year  on  the  Memphis  City  Front  has  made  the  line  of 
proteetion  complete  from  above  the  mouth  of  Wolf  River  to  the  down-stream  end  of 
the  citizens'  protection  work.  It  seems  superflaons  for  me  to  say  anything  regarding 
this  construction,  as  the  details  have  alreadv  been  given  by  Captain  Leach. 

It  only  remains  for  me  to  say  that  no  aama<;e  was  done  by  the  high  water  just 
pmed,  and  although  I  have  not  yet  been  able  to  get  a  survey  since  the  high  water,  I 
csn  ssv  that  the  bank  has  been  perfectly  protected. 

At  Hopefield  Bend  the  revetment  was  extended  4,000  feet  below  the  old  work  of  1884. 
Upon  eommenoinff  operations  in  tbe  fall  of  1887  it  was  found  that  1,400  feet  of  the 
work  of  1884  was  lost.  This  was  caused  by  caving  at  the  lower  end.  In  addition,  a 
maU  break  in  the  1884  work  was  repaired,  equal  to  105  linear  feet,  making  a  total  of 
4,1(6  linear  feet,  with  a  width  of  335  feet.  This  is  from  50  to  75  feet  wider  than  work 
previoQsly  done  in  this  bend. 

The  usual  methods  were  followed  in  building  the  subaqueous  mats  and  the  bank 
proteetion,  except  that  for  a  portion  of  the  upper  bank  protection^  the  brush  in  two 
uvers  wss  laid  diagonally  on  the  ground,  the  two  layers  being  at  nght  angles  to  each 
other.  I  am  of  the  opinion  that  this  is  an  improvement  over  laying  the  brush  paral- 
lel and  perpendicular  to  the  banks.  The  bank  caved  badly  during  and  subsequent 
to  the  psst  high  water,  where  not  revetted,  the  caving  at  Hopefield  Point  being  375 
feet;  at  head  of  Old  Hen  Island  about  150  feet,  and  at  Fort  Pickering,  below  the  pro- 
tection works,  about  75  feet. 

It  will  be  necessary  to  continue  the  protection  down  to  and  beyond  Hopefield  Point,  ' 
and  at  Memphis  the  work  must  extend  6,000  feet  further  down. 

A  comparison  of  the  present  protected  bank  at  Hopefield  Bend,  with  bank  line  of 
1892,  shows  that  2,500  feet  below  the  head  of  the  revetment  is  on  bank  line  of  1882; 
6,500  feet  below  the  head  of  the  revetment  the  caving  is  400  feet ;  8,700  feet  below  is 
1,100  feet,  and  12,000  feet  below  is  2,400  feet. 

At  Hopefield  Point  the  caving  is  3,000  feet,  and  the  point  has  moved  down-stream 
4*200  feet  since  August,  1882.    The  total  caving  at  Fort  Pickering  si  nee  1882  has  been 

LEVEE8. 

lasoe  Front — ^No  work  has  been  done  since  the  last  annual  report.  During  the 
past  high  water  the  line  was  cared  for  by  the  Yazoo-Mississippi  Levee  Board,  and  no 
damage  was  done.  The  Robinsonville  Levee,  for  which  the  Commission  allotted 
$60,000  at  its  last  meeting,  conditioned  on  the  levee  board  completing  tbe  line,  has 
not  yet  been  begnn.  On  May  31,  however,  the  levee  board  decided  to  advertise  the 
work,  and  application  was  made  to  enter  into  contract  with  whoever  might  get  their 
eontrad  for  the  Grovemment  work. 

IfhUe  MiKT  Front, — Under  the  allotment  of  $75,000,  made  b.v  the  Mississippi  River 
Commisrion  at  their  last  meeting,  contracts  were  made  for  building  this  line  for  adis- 
taaeeof  6f  miles.  This  line,  added  to  the  part  built  by  the  local  authorities,  com- 
pleted 14|  miles  of  levee  from  Helena,  Ark.,  south.  The  line  followed  was  that  of 
the  old  levee,  with  loops  at  breaks.  Tbe  grade  of  this  line  is  2  feet  above  the  high 
water  of  ld8&— the  highest  in  this  section. 
Hie  IbQcwing  is  an  abstract  of  bids  received : 
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Ab$tract  of  proposals  for  levee  work  on  levees^  White  Bwer  Front,  reoeived  in  teaponm  I 
odverHsement  dated  October  8,  1887,  and  opened  October  27,  1887,  by  Copt,  Smiiki 
Leach,  Corps  of  Enffineers,  U,  8.  Army. 


Bidders. 


Earth-work  per  cabio  yard  on  Section  KOw— 


10 


12    13 


14 


15 


16 


17 


18 


i 


J.  A.  Forrest,  Memphis,  Tenn 

Hagh  Feran,  Memphis,  Tenn 

Daniel  T.  Hartnett,  ^(emphis,  Tenn 

Fruin-Bambric  Coustniotion  Company,  Saint 

Louis,  Mo 

J.  J.  Cooney,  Memphis,  Tenn 

JoshoA  T.  Jeiferaon,  Memphis,  Tenn 

A.  A.  Arnold  and  C.  F.  De  Qaria,  Memphis, 

Tenn 

MeTiffhe  Sc  Co.,  Memphis,  Tenn 

Central  Constraction  Company,  Henderson, 

A.McDow«ii  Memphis.  Tenn 

Harvey  &  Sullivan,  Memphis,  Tenn 

J.  K.  Jefferies,  J.  S.  Grant,  and  C.  A.  Dam- 

eron,  yebletts  Miss 

T.  W.Scott.  Memphis,  Tenn 

A.  M.  Stover,  Memphis,  Tenn 


18 


151 


20i 
16 
16 

19 
15| 


^ 


20 


261 


23i 


the  award  was  made  to  the  lowest  bidder  on  each  section,  as  follows: 

Sections  8,  11,  and  12  to  D.  T.  Hartnett,  at  15  cents. 

Sections  9  and  10  to  D.  T.  Hartnett,  at  14^  cents. 

Section  13  to  J.  T.  Jefferson,  at  16  cents. 

Sections  14  and  15  to  J.  J.  Cooney,  at  19  cents. 

The  average  price  for  the  line  is  16^  cents. 

The  contracts  required  work  to  be  finished  Febmary  15,  1888,  bat  owing  to  bil 
weather  the  contractors  were  delayed  until  March  10;  the  total  yardage  by  the  Unitti 
States  was  376,551  cubic  yards. 

During  the  high  water  a  force  was  kept  on  the  line  in  view  of  possible  daogtf* 
Some  work  was  done,  but  the  height  of  the  flood  was  low  and  the  force  was  princi- 
pally utilized  in  sodding  and  repairing  rain  wash.  The  cost  of  sodding  was  abosft 
one-half  cent  per  square  yard.    The  force  was  discharged  May  21, 1888. 

ESTIMATS  OF  WOBK  lOCSPIED.     . 

Memphis  Harbor. ^Jf  work  is  to  be  extended  down-stream-^ 

To  include  caving  front,  6,000  feet,  at  t30 $180,00 

HopefieldBend,  5,000  feet,  at|18 90.009 

New  plant  and  repairs  to  old 50,(M 

Total 380,000 

Levees,— To  continue  levees  White  River  Front  to  Laoonia  Circle,  1,500,000  (»r 
proximate)  cubic  yards,  at  20  cents,  $300,000.  Detailed  statement  of  expendilaitt 
for  Memphis  Reach,  financial  statements  and  genend  balance-sheets  for  all  works  i* 
the  district,  and  table  of  value  of  plant  for  the  second  district  accompany  this  report 
For  list  of  civilian  engineers  employed  see  table  accompanying  my  report  for  the  fiist 
district. 

Very  respectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 
Captain  ofEnginem^ 

To  Col.  C.  B.  COMSIOCK, 

President  Mississippi  Eiver  CemmiuiKm, 
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APPROPRIATION  FOR  IMPROVING  MISSISSIPPI  RIVER,  SECOND  DISTRICT. 

Moneu  statement 

July  1, 1887,  amount  available $91,958.9^ 

July  2, 18d7^  amounts  reallotted  by  Mississippi  River  Commis- 
sion, viz : 

Levees,  White  River  Front $75,000.00 

Levees,  Yazoo  Front,  Second  district,  Robinsonville 60, 000. 00 

: 135,000.01 

Total '. 226,958.9 

July  1,  1888,  amount  expended  during  fiscal  year,  exclusive 

of  outstanding  liabilities 132,921.89 

July  1,  1888,  outstanding  liabilities 278.57 

July  1,  1888,  amount  covered  by  existing  contracts 57, 000. 00 


July  1, 1888,  balance  available 36,758.5 

i  Amount  that  can  be  profitably  expended  in  fiscal  year  endi  og  J  nne  30,1890  620, 000.  ( 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
/     harbor  acts  of  1866  and  1K67. 


Db. 

General  balance  sheet. 
MEMPHIS  HARBOR. 

Ce. 

1887. 
Jane  80 

To  balance ■ 

$31,012.41 

1 

1888. 
Jane  30 

Jane  30 
Jane  30 

By  amount  expended  from 

Jnly  1.1887.  to  date 

By  lUbillliea 

W.«j 

By  bnlance 

\t,l^ 

31,012.41 

31,011 

MEMPHIS  REACH. 

1887. 
Jane  30 

To  bftluifle. 

160,000.00 

1888. 
Jane  30 

Jane  30 
June  30 

By  amount  expended  from 

July  1. 1887,  to.date 

Bvliabilitiea 

*am 

By  balance 

]2,M 

60, 000. 00 

•^«il 

MEHF 

HIS  HARB 

OR  AND 

REACH. 

1887. 
Jane  30 

To  balance 

$864.56 

1888. 
Jane  30 

By  amonnt  expended  from 

July  1. 1887,  to  date 

By  bal  nee 

1 

- 

864.56 

81 

LEVEES,  YAZOO-MISSISSr 

PPI  DELTA  LEVEE  DISTRICT,  UPPER  XAi 

MX). 

1887. 
June  30 

To  balance. ................ 

$82.00 

1888.  ' 
Jane  30 

1 

! 

By  amonnt  expended  from 

July  1,1887,  to  date 

Bv  balance 

1 

-^ 

82.00 

J 

TAZO< 

)  FRONT,  ROBINSOl 

1      1888. 
$60. 000. 00   !  June  ."tO 
'  .Tiinn  30 

»JVILLE. 

1887. 
July    2 

To  Atnonnt  allotted  .....   . 

By  liabilities 

$yj 

By  bulance 

\i 

1 

1 

■^ 

60,0A.0J 
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General  balance  sheet — Contlnaed. 
LEVBBS.  WHITE  ETVBR  FRONT. 


Oi. 

Cb. 

1887. 
July  1 

$75,000.00 

1888. 
June  BO 

By  amonnt  exploded  from 

July  2, 1887,  to  date 

By  bedaiice 

$89,456.19 
5, 543. 81 

76^000.00 

1 

76,000.00 

SECOND  DISTRICT. 

DMmnemenU  made  under  appropriation  for  improving  Miteieeippi  Rivery  act  of  Auguet 

6,  1886. 

[NoTember  1,  1887,  to  Jane  30. 1888.1 


Contracts  made  with— 


[CW.BunlttitCo  . 
iHolneeftStockley. 
BaidelT.  Hartnea. 

/.T.JeftffSQB 

XJ.CooDoy 

[Vr.0.71yBnACo... 


For  what  nukle. 


DiBbnnie- 

mentfl  under 

oontraot. 


Brash  and  poles. 

...  do 

Leree  work  .... 
do. 


.do. 
.do. 


$5,280.30 
6,272.18 

33, 42a  72 
7,849.08 

21, 190. 12 


74, 02L  30 


LiabiliUes 
under  con- 
tract 


$57. 000. 00 


57.000.00 


TotaL 


$5,280.30 
6,272.18 

83.42&72 
7, 849. 98 

21, 190. 12 

57,ooaoo 


131,021.30 


Diehureementa  made  otherwise  than  under  ogntract. 


For  what  expended. 

By  pablio  notice 
and  sealed  pro- 
posals. 

In  open 
market. 

Liabilities. 

TotaL 

Ifaterial  and  supplies 

$4. 356. 16 
4, 127. 70 

$3,742.11 

643.42 

23.685.34 

1,484.60 

$8, 09a  27 
4,771.12 
23.817.84 

isWiftaBce       ''".'. . . 

...... 

Itrrtcss 

$i32.  50 
146.07 

40.52 

1, 671. 19 

8,524.38 

29. 555. 47 

278.57 

38, 35a  42 

igproximate  value  of  plant  belonging  to  the  United  States  and  used  upon  the  improvement 
of  the  Mississippi  River y  Second  District, 


daas  of  pTopertj- 


Xa 


H.  jr.  Orakam 
pupkms 

bonts'IIII.I-- 


Approxi- 
mate value 
June  1, 
188a 


$3,341 
886 
477 
4.307 
8,179 
2,120 
4.202 
16, 678 


Class  of  property. 


Skiffs 

Pile  drivers 

Coal  shells 

Tools  and  applianoes ... 

I  Office  farnlture 

Surveying  inscmments. 


Total. 


JTo. 


14 


Approxi- 
mate Talue 
Jane  1, 
188a 


$05 
15,218 
212 
2,^^00 
250 
125 


52,800 


I  Appondix  G  to  this  refiort  is  report  of  Capt.  S.  S.  Leach,  Corps  of  EngiDeers,  dated 
^mpbis,  Tenn.,  NoTember  15, 1887,  upon  operations  in  the  Second  District,  and  may 
bibfUid  in  i^pendix  U  U  1,  ante,  page  2-303. 
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Appendix  H. 

rxpobt  of  captain  william  t.  rossell,  corps  of  engineers,  upon  operations 

in  the  third  district. 

United  States  Engineer  Office, 

Memphis,  Tenn.,  May  31,  1888. 
Sir:  I  hr^ye  the  honor  to  submit  the  following  report  of  operations  in  the  Third 
District.  Improving  MissiBsippi  River,  from  June  30, 1887,  to  May  31, 1888. 

This  aistiict  extends  from  the  month  of  White  River  to  Warienton,  Miss.,  a  dis- 
tanoe  of  220  miles.  In  the  improvement  carried  on,  work  has  been  done  in  the  Lake 
Providence  Reach,  at  Vicksburg  and  Greenville,  Miss. 

Levees  have  also  been  bnilt  on  the  Mississippi  side,  Yazoo  Front,  and  in  Arkansas, 
and  Louisiana,  Tensas  Front. 

LAKE  providence  REACH. 

This  reach  extends  from  Carolina  Landing,  517  miles  below  Cairo,  to  the  foot  of 
Island  95,  a  distance  of  35  miles.  The  reach  and  proposed  method  of  improvement 
have  been  described  in  the  reports  of  the  Commission  for  past  years.  During  the 
period  covered  by  this  report  no  work  of  construction  has  been  done,  but  the  work 
has  been  confined  to  care  of  plant  and  repairs  to  same,  and  surveys. 

The  same  condition  of  affairs  has  existed  since  the  spring  of  1885,  except  some  re- 
pairs to  the  Baleshed  system  of  dikes  made  at  a  cost  of  less  than  |10,000. 

Condition  of  works, — ^The  revetment  and  dike  work  are  in  about  the  same  condition 
as  last  year.  There  has  been  no  washing  out  of  dikes.  The  damage  done  has  been 
oonfined  to  the  breaking  off  of  the  tops  of  the  piles  by  drift  during  the  last  high 
yrater. 

The  Cottonwood,  Baleshed  and  Stack  island  systems  have  all  suffered  in  this  manner. 
The  Cottonwood  piles  rot  between  hiffh  and  low  water,  and  when  they  are  sufficiently 
weakened,  break  down.  Skipwith  Chute  is  about  the  same  as  last  year,  going  dry  at 
low  water. 

Mayersville  Chute  has  increased  in  depth  and  the  dikes  here  have  not  prevented  it. 
The  channel  here  divides,  part  keeping  near  the  Louisiana  shore  and  part  on  Missis- 
sippi shore,  leaving  a  middle  ground  between.  Baleshed  Chute  shows  no  signs  of  en- 
largement, and  Stack  Island  Chute  has  shoaled. 

As  reported  last  year,  about  800  feet  of  the  upper  end  of  Pilcher's  Point  revetment 
remains,  and  none  of  Mayersville  Island. 

Channel  depths, — A  comparison  of  the  least  depths  found  during  the  low- water 
seasons  1884, 1885,  1886,  1887,  and  to  May  31,  1888,  is  given  in  tabulated  form. 

Statement  showing  least  depths  on  Lake  Providence  Beach,  1884, 1885,  1886, 1887,  and  1888. 


1884. 

1885. 

1886. 

Date. 

h4 

It 

M  1 

l^ 

1 

Feet 

fa 

1^ 

It 

1? 

>> 

c 
• 

9  M 

S" 

JaoQsry  10 -...-. 

Feet. 

80 

25.4 

25.6 

30 

88.8 

87.7 

38.1 

sai 

37.8 
H6.6 
86.8 
38.5 
38.6 
35.0 
32.6 
24.6 
23.3 
25.7 

Feet. 

Feet. 

Feet. 

29.4 

33.6 

34.6 

31.4 

27.1 

2L2 

ia6 

27.1 

27 

22 

2&1 

32.2 

35.5 

29.4 

22.9 

25 

245 

28 

Feet. 

40 

46 

44 

39 

33 

14.5 

23.6 

Feet. 

30 

48 

42 

38.5 

33 

26.6 

26 

Feet. 

17.2 

22.5 

21.5 

20.5 

27.5 

31.7 

32 

25 

22.5 

82.2 

85.6 

37.5 

87.6 

85.5 

35.2 

?7 

21 

23 

Feet. 

27 

82 

81 

27 

85 

38 

42 

80 

33 

40 

41 

43 

45 

43 

80 

31 

28 

82 

Feet. 

Feet. 

24 

31 

20 

27 

33 

32 

20 

27 

27 

36 

39 

38 

40 

38 

37 

28 

21 

25 

Feet. 
24 

iTsnnw 20     .  .......... 

27 

Jannaiy 30  .............. 

82 

February  10 

24.5 

February  20 

27.5 

Febniarv28 

31.7 

March  10 

88 

March  20 

84 

March  30 

85 

April  10 

82.5 

April20    

35.5 

April  30 

85.7 

May  10        

...... 

43 

May  20    ".  '         .  ... 



44 

May  30 '. 



42 

June  10 

3t.  5 

2i 

33.6 
29.6 
20.5 

82 

June  20 

31       ,  21 
35      j  22.6 

29 

•rime  80 

82 
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Statement  showing  least  depths  on  Lake  Providence  Beach,  eto.— Continued. 


Dftte. 


July  10 

July  20 

July  30 

Aafpist  10  ... 
Angost  20 . .. 
AqguBt  30  . . . 
{September  10 
September  20 
September  30 
October  10... 
October  20... 
October  30  .. 
Kovember  10 
Xoveraber  20 
Korember  30 
Oeceimber  10. 
December  20. 
December  30. 


1884. 


1884. 


fl 

•§ 

& 

^tt 

1" 

p  . 

•  tiC 

Jl 

ee  S 

5 

^ 

Q 

Fett. 

Feet. 

Feet 

Feet. 

24.7 

31.4 

22 

15.5 

14 

29 
20 
1ft 

18 

24 

14 

12 

15.6 

36 

10 

14. 

12.2 

80 

14 

17 

13.4 

82 

17 

11 

18 

35 

15 

11 

15.5 

30 

24.5 

15 

9 

22 

26 

24 

7.1 

18 

24.75 

22.5 

8 

18 

23 

28 

10.7 

20 

21 

17 

10.2 

34 

10 

16 

13.5 

23 

20 

18 

10.5     21 

2a.  e 

19 

12      1  22 

21 

20 

16.5 

25 

Feet. 

24.5 

17 

12 

10 
8 

7.8 
6.6 
5.3 
4.7 
6 


2 

2.8 

2. 

12.2 
15.7 

6.3 
14.6 


I 


1886. 


CO 


ss 

g" 


Feet. 

28 

22 

18 

15 

16 

18 

16 

15 

13 

14.5 


10.5 

11 

10.5 

23.5 

26 

21 

32 


I^t. 


12 
10.5 
9.5 
18.5 
24 
12.5 
34.5 


1^ 


Feet 

24 

16 

11 

11 

10 

11 

0.5 

0 

8.5 

0 


11 

11 

12.5 

19.6 

20 

11 

21 


t 


Feet. 
31 
21 
16 
15 
12 
16 
15 
12.5 
11.5 
12 


10 
11 
9.5 
18 
20 
12 
17 


1887. 

1888. 

Date. 

^ 

«   . 

SB 

k 

CO 

Feet 

19 

15 

24 

87 

42 

43 

45 

•-3 

P-s 
«>  S 

1= 

• 

«  s 

is 

la 

CO 

& 

JftonATy  10 ...r^-Tirr- 

Feet. 
13.7 

7.8 
14.8 
28.7 
31\  7 
85.7 
36.2 

Feet. 

20 

17 

29 

40 

62 

50 

53 

Feet 

21 

18 

28 

43 

41 

38 

40 

Feet 

15 

10 

21 

36 

40 

35 

43 

Feet. 
4.25 
ia75 
20.26 
16.75 
18.5 
20.5 
24.5 
22 

23. 75 
34 

37.75 
37 

28.25 
22.5 
27.25 

Feet. 

21 

81 

26 

26 

34 

80.5 

36 

36 

37 

41.5 

51.5 

48 

40 

34.5 

37 

Feet. 

18.5 

31 

39 

28 

29 

34 

86 

38 

36 

39 

45 

42.5 

32.5 

28. 

34 

Feet. 

14 

26 

35 

23 

35 

20 

32.6 

32 

31.5 

42 

40 

39.5 

33.5 

27 

3L5 

Feet 
15.5 

Jaan  Ary  20 

27 

JaniiM7  30 

30 

February  10 

26 

Febroar7  20 

Febmary  26 

31 
81.6 

KarehlO 

37 

Ilarcb20 

35 

MarobdO 

37.8 
33 
23 
24 
31.5 
29 
21 

14.6 
16.5 
17 
14 

12.5 
9.25 

oO 
40 
29 
31 
37 
34 
28 

i 

23 
18 
21 
15 

4G 
26 
20 
33 
33 
29 
21 
18 
21 
21 
17 
18 
13 

■43" 
35 
25 
24 
35 
31 
21 
17 
19 
19 
16 
15 
12 

41 
20 
26 
23 
39 
35 
25 
20 
23 
23 
20 
21 
17 

86 

AorillO 

34 

April  20 

87.75 

April  30 

37 

Uav  |0      

34.6 

May  20 

81 

BJ  S..:::::;::;;:::::::. :::... 

86 

JonelO 

Jane  20 

Jane  80 

July  10 

Jaly  20 

Jnly  30 

AacastlO 

AaaostSO..... 

7.75 

5 

4.5 

4.75 

6.4 

4.25 

4.25 

2.5 

2.25 

1.75 

1.75 

4 

6.75 

12 

11 

11 

18 

15.6 

12 

15 

12 

11 

12 

12.6 

15.4 

16.8 

14 

12 

12 

14 

16 

15 

14.5 

14 

IS 

12 

12 

16 

20  5 

las 

8.5 

7 

9.9 
U 
U 
10.9 

9 

9 

u 

12 
16 

15 

11 

12 

14 

14 

16 

1&5 

12 

13 

13 

13 

14.2 

18.2 

AaSnatao 

September  10 



October  20 

OetobAtSO 

VevemberlO 

VeTemberSO 

December  10 

DeeemberSD 

December  ao 

\""e"\ 
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The  least  depths  were  as  follows : 

Vuncanshy  Crossifig.—lfSdbj  18  feet ;  1886,  lOi  feet ;  1887|  11  feet. 
WildemeBS.-^l&dd,  9i  feet;  1887, 12  feet. 

Stack  niand.—lSSA,  10  feet ;  1885, 14  feet;  1886,  8i  feet ;  1887, 7  feet. 
Ben  Zomon(i.^l884, 11  feet;  1885,  13  feet;  1886,  9i  feet;  1887,  11  feet. 
The  lowest  reading  of  the  Lake  Providence  gange  was,  in  1884,  5.23  feet ;  1686, 5.54 
feet;  1886,  2.55  feet;  1887, 1.52  feet. 

CHANGKS  IN  GHAITNEL  AND  SHORE-LINES. 

The  high  water  this  year  was  late,  and  as  this  report  was  req^aired  earlier  than 
nsual,  the  survey  to  show  changes  of  the  high  water  was  not  entirely  finished.  The 
map  accompanying  this  report,  however,  ^ows  the  shore-lines  in  1882,  1887,  and 
1888,  also  the  position  and  condition  of  the  dike  work.  The  hanks  of  the  river  through 
the  Lake  Providence  Reach  have  been  more  unstable  during  the  past  year  than  in  any 
of  the  seven  immediately  preceding.  This  is  due  in  a  great  measure  to  changes  that 
have  taken  place  in  the  channel  above  tlie  reach  and  to  the  loss  of  the  Pilchers  Point 
revetment,  which  occurred  during  the  high  water  of  1886-^67. 

The  continued  caving  along  the  upper  side  of  Sarah's  Island,  caused  by  changes 
above,  has  thrown  the  current  with  great  force  against  the  lower  part  of  Louisiana 
bend  (where  the  Pilcher's  Point  revetment  was  designed  to  be) ;  this  has  caved  ex- 
tensively, bein^  unprotected.  Then,  by  the  deepening  of  this  bend,  the  channel  has 
been  deflected  back,  striking  the  Mississippi  side  about  3i  miles  above  Duncansby. 
It  then  follows  this  bank  for  about  2^  miles,  caving  the  bank.  Here  it  is  again  de- 
flected to  the  Louisiana  shore  about  a  mile  below  Possum's  Point,  and  keeps  along  it 
to  Wilson's  Point.  Caving  has  taken  place  here  to  a  small  extent.  The  main  cur- 
rent here  divides,  one  part  striking  the  Mississippi  shore  just  above  Mayersville  and 
flowing  along  the  front  of  Mayersville  Island.  The  other  channel  keeps  along  near 
the  Louisiana  bank,  and  passes  Just  outside  the  Cottonwood  dikes.  Mayersville  Island 
has  nearly  disappeared,  and  will  probably  be  gone  after  the  next  high  water.  The 
two  channels  come  together  immediately  below  the  foot  of  Mayersviiie  Island  The 
channel  then  flows  along  the  Louisiana  shore,  caving  the  bank  badly  between  Long- 
wood  and  Allright.  The  current  then  crosses  just  below  Ben  Lomond  to  the  Missis- 
sippi side,  and  caving  occurs  here. 

The  cutting  away  of  the  upper  side  of  Shipland  Point  has  caused  the  crossing  from 
heni  to  the  Louisiana  bank  to  move  further  down  stream  and  allowed  a  larger  volume 
of  water  to  pass  around  the  point  next  to  Mississippi  shore.  The  caving  at  Wyly's 
has  not  been  as  great  as  in  former  years.  Below  Shipland  Landing  on  the  Mississippi 
side  considerable  caving  has  taken  place. 

Tahl€8  ahowing  the  extent  of  caving  from  Aahton  La.,  to  Shipland,  Mm.,  from  April,  1887, 

to  May,  1888. 

RIGHT  BANK. 


Locality. 

Length. 

Maximum 
depth. 

Average 
depth. 

Acres. 

T/OnifffAnft  B^nd 

Feet. 
20,000 

5,000 
20,000 

7,400 

Feet. 
680 
130 
500 
700 

Feet, 

250 

80 

185 

257 

114.7 

Possum  Point  to  'VYilson's  Point 

a.1 

Longwood  to  Allright 

84.9 

Deesona  to  Wjly's 

43.4 

Total 

52,400 

252.1 

LEFT  BANE. 


Bend  aboTo  Duncansby. 

Above  Mayersville 

Mayersville  Island 

Ben  Lomond  to  Shipland 
Below  Shipland , 

Total 


13,500 

SIO 

187 

2.600 

200 

90 

8,000 

1,680 

900 

9,000 

800 

425 

4,500 

290 

182 

37,600 

42.4 
6.4 
165.3 
87.8 
18.8 


819.7 


REPAIRS  TO  PLANT. 

The  floating  plant  was  repaired  and  pat  in  ser^ceable  condition  in  the  fall  of  1886 
ftud  winter  of  1887.    Since  that  time  only  small  and  absolately  necessary  repairs  have 
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ken  made.  A  portion  of  the  filant,  used  at  Greenville  and  Vicksbnrg,  Miss.,  -^as  re- 
piiied  and  the  rest  has  remained  tied  to  the  bank  at  Wilson's  Point,  where  it  has 
ilready  been  subjected  to  the  deteriorating  effect  of  one  summer.  It  will  need  ex- 
tensive repairs  to  again  put  the  plant  in  condition  for  active  service.  The  greater 
fut  of  the  plant  is  over  seven  years  old,  and  this  class  of  boats  and  barges  requires 
« this  age  extensive  annual  repairs  to  keep  it  in  working  condition.  The  effect  of 
the  climate  is  worse  on  idle  boats  than  on  those  in  use.  It  is  estimated  to  put  this 
plant  in  working  order  will  cost  about  |20.000.  To  carry  on  bank  protection  work 
It  fonr  different  places  will  require  a  large  addition  to  plant,  estimated  to  cost  |200,000. 
I  have  assumed  four  places,  as  follows:  Greenville,  rilcher's,  Delta  Point,  and  Lake 
Bolivar. 


Statement  showing  the  cost  of  labor  and  subsistence  for  care  of  fleet  and  minor  repairs 

to  same. 

Classifioation. 

P«y-rolL 

Subsistence. 

TotaL 

(^Mk  rtf  ilAAf.  Biiil  mlnnr  rATtaim 

$16,653.50 

12,693.51 

$18, 347. 01 

The  largest  number  of  men  employed  at  any  one  time  was  39 ;  the  smallest,  22. 

AVERAGE  COST  OF  SUBSISTENCE. 

Cents. 

Cost  of  raw  material,  each  ration 26.1 

Cost  of  eacli  ration  served ^ 36.2 

Cost  of  rations  for  each  day's  labor. 37.7 

To  make  good  losses  and  carry  out  the  approved  design  of  the  Commission,  the  fol- 
lowing work  should  be  done: 

Pilober's  Point,  revetment,  15,000  linear  feet,  at  $20 |300, 000 

Repairs  to  Cottonwood  system,  dikes 40,000 

Repairs  to  Stack  Island  system,  dikes 10,000 

Total  Lake  Providence  Reach 380,000 

I  have  not  included  any  new  work. 

Money  statements  for  Lake  Providence  Rt^ach,  care  of  plant  and  surveys,  and  pro- 
tection of  works,  third  district,  are  herewith  annexed : 

LAKE  PROVIDENCE  REACH. 

Money  statement. 

July  1, 1887,  amount  available $9,195.39 

July  1,  ld88,  amount  expended 9,195.39 

!  Amount  that  can  be  profitablv  expended  in  fiscal  year  ending  June  30, 
1890» 550,000.00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 
Expenditures  apportioned  as  follows : 

For  services $6,722.16 

For  material  and  supplies 48.26 

For  plant,  tools,  and  repairs 1,090.06 

For  Subsistence 973.66 

For  Fuel 3.00 

For  miscellaneous 358.25 

Total 9,195.39 

CARE  OF  PLANT  AND  SURVEYS. 

Money  statement 

July  1, 1887,  amount  available 124,360.00 

July  1, 1888,  amount  expende  .d $15,873.33 

July  1, 1888,  outstanding  Uabiaties 2,000.00 

July  1,  1888,  amount  covered  by  existing  contracts 17, 873. 33 

July  1,  1888,  balance  available 6,486.67 

*  Includes  additional  plant.  For  repairs  to  old  work  but  not  including  any  new  work* 
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L  Amount  that  can  be  profitably  expended  in  fiscal  jear«ndinj^nne  30, 1890  (3D,  OUO  J)0 
<?  Sabmitted  in  compliance  with  reqairements  of  sections  2  of  rJTer  and 
i     harbor  acts  of  1866  and  1867. 

<  Expenditures  apportioned  as  follows: 

For  services $11^939.56 

For  material  and  supplies 92. 40 

For  plant,  tools,  and  repairs 512.34 

For  subsistence 1,357. 60 

Forfuel 1,520.38 

For  miscellaneous , 451. 0& 

Total io,873.33 


PROTXCTION  OF  WORKS,  THIRD  DISTRICT.  f 

i 

f 

Money  $tatement  ■ 

July  1, 1887,  amount  available 

Re-allotment,  act  of  August  5, 1866 |25,000.OO 

Total 25,000.00 

Expended 

June  30,  1888,  balance  available 25,000.00 


GREBNYILLE  HARBOR. 

Under  an  appropria^on  of  $37, 500,  made  by  the  river  and  harbor  act  approved  Au- 
gnst  5, 1886,  for  this  harbor,  I  was  directed  to  make  an  examination  and  prepare  a 
project.   This  examination  was  made  in  September,  1886. 

The  Commission,  however,  decided  to  defer  any  worlE,  as  the  amount  available  was 
considered  too  small.  Later,  and  with  the  understanding  that  the  city  of  Greenville 
would  give  at  least  an  equal  amount,  the  Commission  directed  me  to  submit  a  project 
fur  protecting  the  bank  by  submerged  dikes,  such  as  had  been  used  on  the  Memphis 
front. 

In  obedience  to  their  orders  I  prepared  a  project  which  was  adopted  by  them  on 
July  2,  1887,  and  was  subsequently  approved  by  the  Secretary  of  War. 

The  city,  by  a  vote  of  the  people,  issued  bonds  for  f50, 000  for  the  work.  Of  these 
$47,500  were  sold,  and  the  net  proceeds,  $42,277.10,  were  deposited  in  the  Bank  of 
Qreenville  subject  to  my  draft.  This,  with  the  appropriation  made  by  the  United 
States,  gave  a  total  of  $79, 777. 10  available  for  the  work.  The  fleet  arrived  and  work 
began  on  September  15, 1887 ;  it  closed,  and  the  fleet  returned  to  Wilson's  Point,  Jan- 
uai-y  20, 1888,  occupying  a  period  of  four  months  and  five  days. 

The  average  number  of  men  employed  was :  September,  67 ;  October,  217 ;  Novem- 
ber, 284;  December,  250;  January,  190;  and  during  the  time  the  following  plant: 
Two  steamers,  6  quarter-boats,  2  pile-driverB,5  mattress-boats,  27  barges,  1  machine 
shop,  2  yawls,  9  skiffs,  and  1  grader.  ^ 

During  September  and  until  the  middle  of  October  material  was  plentiful  and  labor 
scarce.  In  November  and  December  the  amount  of  brush  furnished  by  the  contractor 
fell  below  the  requirements  and  prevented  the  employment  of  as  large  a  force  as  could 
be  worked  to  advantage,  as  the  weather  and  stage  of  water  were  l^th  favorable  for 
pushing  the  work. 

During  the  latter  part  of  December  and  until  the  close  of  the  work,  the  weather 
was  very  unfavorable.  The  various  kinds  of  work  may  be  divided  into :  Grading  the 
bank,  bnilding  and  sinking  subaqueous  mats,  crib-work  and  upper  bank  protection. 

Grading. --F»Tt  of  the  gradiiig  was  done  by  hand,  a  sluice-box  being  used  to  carry 
the  material  shoveled  into  the  river ;  the  water  for  this  purpose  was  pumped  out  of 
the  river  by  a  pile-driver ;  this  being  tound  too  expensive,  in  view  of  the  large  amount 
of  grading  to  be  done,  one  of  the  hydraulic  graders  was  used  for  the  rest  of  the  work. 
The  grader  was  in  service  about  a  month. 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


APPENDIX  U  U — ^BEPOET  OP  MISSISSIPPI  RIVER  COMMISSION.  2281 

StibaqueauB  fiMttres$, — ^The  nsnal  method  of  construction  was  employed  in  this  work, 
iron  rods  and  wire  cables  being  used  to  give  longitudinal  strength. 

Crib  work. — The  method  adopted  on  the  Memphis  work  was  used  on  nine  of  the 
dikes.  In  one  dike  tneArame  of  the  cribs  was  constructed  of  sawed  gum  lumber,  3 
by  4  inches,  in  lengths  of  8  and  Id  feet,  fastened  by  one-half  inch  bolts  at  each  inter- 
section. 

Upper  hank  revetment, — ^The  upper  100  feet  was  made  of  two  layers  of  brush  and 
the  lower  part>  of  one  layer,  in  the  usual  manner.  It  was  found  in  ballasting  the  slope 
during  the  low-^ater  stage,  that  the  work  was  so  expensive  and  the  progress  made 
so  slow  (the  vertical  line  to  the  top  of  the  bank  being  nearly  40  feet),  by  carrying  the 
stone  up  the  slope  as  is  usually  done,  that,  to  reduce  the  expense,  a  plan  was  devised 
of  utilizing  a  pile-driver  for  hoisting  the  stone  in  a  large  wooden  box  carrying  about 
three-fourths  of  a  cubic  yard.  The  box  was  suspended  to  a  traveler  running  on  a  wire 
rope  li  inches  in  diameter.  The  driver  was  placed  on  the  outside  of  the  stone  barge 
to  be  unloaded,  and  the  wire  rope  led  from  tlie  leads  of  the  driver  to  the  top  of.  the 
bank,  passing  over  a  trestle  about  16  feet  high  on  the  top  of  the  bank,  and  anchored  to 
a  fastening  in  the  ground  about  40  feet  behind  the  trestle.  The  whole  apparatus  was 
shifted  from  place  to  place  as  the  ballasting  was  completed. 

During  the  progress  of  the  work  caving  occurred  at  Ranges  10|  and  II.  In  both 
places  it  ceased  as  soon  as  mattresses  were  built  and  sunk  there.  On  December  29, 
more  than  a  month  after  the  dike  had  been  finished,  a  cave  took  place  Immediately 
above  Range  6^,  at  the  foot  of  Washington  street. 

The  oave  extended  down  to  tbe  dike  proper,  the  revetment  above  the  dike  being 
undermined.  An  extra  mattress  was  sunk  in  front  of  this  cave  and  carried  about 
half-way  up  the  slope.    Since  then  no  fnrther  caving  has  occurred. 

After  this  work  was  finished  a  small  balance  remained,  and  I  decided  to  build  an 
earthen  dam  or  levee  across  the  foot  of  the  chute,  to  prevent  in  a  great  measure  the 
overpoor  at  the  foot  of  the  island.    This  has  now  been  built  and  sacked. 

By  referring  to  the  map  accompanying  this  report  it  will  be  seen  that  the  remains 
of  Island  S3  throws  the  main  current  away  from  the  bank  at  the  upper  part  of  the 
town.  The  current  strikes  the  bank  at  some  point  near  Washington  street.  From 
here  south  the  bank  caved  by  the  direct  action  of  the  current,  and  between  the  foot 
of  the  island  and  this  point  by  an  eddy  current.  It  was  this  that  enabled  me  to  rec- 
ommend doing  this  work  on  the  lower  end  of  a  caving  bank.  It  would  be  safe  so 
long  as  the  island  remained.  It  was  then  estimated  that  the  island  would  last  at 
least  two  years.  One  of  these  has  now  passed,  and  should  no  work  be  done  to  save 
the  small  piece  of  island  the  work  already  done  will  be  lost.  An  examination  of  the 
work  was  made  May  31.  All  the  dikes  are  intact,  and  no  caving  has  occurred  on  the 
protected  bank.  The  eddy  action  has  been  almost  obliterated.  There  are  indications 
of  considerable  fill  having  taken  place,  but  a  survey  will  be  necessary  to  determine 
amount.  The 'work  has  now  stood  the  severest  test  to  which  it  is  likely  to  be  ex- 
posed, and  may  be  pronounced  an  entire  success. 

The  table  of  cost  given  on  the  map  does  not  include  the  cost  of  towing  stone  paid 
for  by  the  general  service.  Adding  this  makes  the  cost  $101,011.03,  or  f^.'^M)  per  lin- 
ear foot.  For  this  work  I  would  estimate,  to  complete  18,000  linear  feet,  at  $20, 
1360,000. 

Material  used. 


Article. 

Quaotity. 

Article. 

Qaantity. 

Willow  brash oords.. 

12,265 
2,745 
18,300  1 
18, 823  1 

1 

Wire pounds.. 

Iron  rods do — 

Spikes do.... 

Carrlaffe  bolts 

165,000 

60,000 

26,000 

1.800 

Wmowp<dM do.... 

Stone cubic  yards.. 

Lumbw fmtKM. 

C08t, 

Snrveye $373.77 

Gnwling ($1.03  per  linear  foot) 2,035.54 

Bevetment  ($4.83  per  square  foot) 43,410.80 

(Mb  work  (3  cents  per  cubic  foot) 33,853.61 

Tbtal :.: 79,673.72 

A  money  ttatement  ia  appended  hetewith. 
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GBEENVILLB  REACH. 

Money  statement 

Jnly  1,  1887,  amount  available 137.500.  OO 

July  1,  lti88,  amount  expended  during  iiaoal  year,  excluHlve  of 

outstanding  liabilities $37,367.05 

July  1,  1888,  outstanding  liabilities 16.55 

Jnly  1,  1888,  amount  covered  by  existing  contracts 37, 383.  60 

Julyl,  1888,  balance  available 116.40 

C  Amount  tbatcan  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  360,  GOO.  00 
<  Submitted  in  compliance,  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows: 

For  services (7, 709.  53 

For  material  and  supplies 19,279.  70 

For  plant,  tools,  and  repairs 402. 13 

For  subsistence 7,285.22 

For  fuel 2,356.40 

For  miscellaneous * 334.07 

Total 37,367.05 

VICKSBURG  HARBOR. 

Owinff  to  the  continuous  shoaling  in  the  channel  leading  from  the  river  to  the  lake- 
front  of  the  city  of  Vicksburg,  steamers  have  been  shut  out  for  a  longer  period  each 
year  since  the  cut-off  of  1876. 

Many  plans  have  been  suggested,  and  work  has  been  done  to  keep  this  channel 
open  throughout  the  year.  A  report  including  plan  and  estimate  made  by  a  Board 
of  Engineer  Officers  in  1878  is  published  in  the  Report  of  the  Chief  of  Engineers  for 
1878  (pages  638  to  646,  Part  I). 

Before  the  organization  of  the  Mississippi  River  Commission  work  was  begun  on 
Delta  Point,  opposite  Vicksburg,  to  prevent  further  recession  of  the  bank  at  this 
place.  After  tne  organization  of  the  Commission  this  work  wa<i  continued,  and  has 
thus  far  been  successful.  By  the  river  and  harbor  act  approved  August  5, 1886,  an 
appropriation  was  made  for  this  harbor.  Under  this  a  survey  was  made  and  a  project 
with  plans  and  estimates  submitted  in  March,  1887.  This  project  was  later  adopted 
by  the  Commission  and  approved  by  the  Secretary  of  War. 

This  project  is  as  follows: 

To  prevent  the  flow  of  water  into  the  lake  and  make  a  still- water  basin  in  firont  of 
VicksDurg.  Then  to  dredge  a  basin  in  front  of  the  town,  and  a  canal  connecting 
this  with  the  river.  To  carry  out  this  project  it  was  proposed  to  build  a  dam  across 
the  lake  from  the  city  to  De  Soto  Island,  and  a  dike  from  near  the  river  end  of  the 
island  to  the  canal,  and  thence  parallel  to  the  canal  to  the  river.  The  basin  to  be 
1,7C0  feet  long  and  300  feet  wide,  and  the  canal  75  feet  wide  at  bottom,  with  the  nat- 
ural slope  on  land  side  and  one-flfth  on  water  side. 

Under  this  project  advertisements  were  issued  on  August  5,  1887,  for  dredging. 
Only  one  bid  was  received. 

Abstract  of  proposals  for  dredging  in  Vicksburg  Harbor ^  opened  September  5, 1887% 


No. 


Name  and  residence  of  bidder. 


Price  per 


ice  pe 
yard. 


Rittenhoase  Moore,  Mobile,  Ala.. 


CmU. 

18 


This  bid,  being  considered  reasonable,  was  accepted  and  contract  made. 
On  November  29, 1887,  advertisements  weire  issued  for  piles,  poles,  brushi  braoes, 
stringers,  and  stone. 
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Ahsiraci  of  bids  for  material  for  improving  Vicksburg  Harbor,  opened  December  20, 1887. 


Koi 

bidder. 

Brash, 

per 

cord. 

Files, 
per 
loot 

willow 

stringers, 

each. 

Cypress 
stringers, 

WUlow 
braces, 
each. 

Cypress 
braces, 
each. 

yard. 

1 

M.  V.  McBrlde.  Green- 
ville. Miss- 

$1.46 
1.30 
1.45 
1.75 
1.09 
1.274 

OmU. 

64 

64 
94 
124 

$0.85 

.80 

.90 

1.30 

4.00 

.874 

$1.05 

1.00 

.00 

1.30 

4.00 

$0.40 
.374 
.50 
.60 
1.50 
.40 

$0.50 

.45 

.60 

.60 

1.50 

2 

M.  T.  McBride,  Green- 
▼ill©,  Miss 

t 

McBride   &    EtIbs. 

GreenTJUe,Mi8s* 

Karr  &.  Neil,  Van  Bu- 

ren,  Mo 

t 

4 

W.£«.KilIebrew,  Mem- 
phis, Tenn 

$L39 

5 

Elisha  Bvins,  Memphis, 
Tenn 

*  BeliTcred  on  the  work. 

Contracts  were  made  witli  W.  L.  EillebreWy  of  Memphis,  for  brash  and  stone,  and 
with  Elisha  Erins,  of  Memphis,  Tenn.,  for  braces  and  stringers.  Piles  were  bought 
in  open  market. 

The  dam  and  dike  were  constructed  by  day's  labor,  the  plant  belonging  to  the 
Cnited  States  being  used. 

Work  was  begun  on  February  1,  and  suspended  and  plant  returned  to  Wilson's  Point 
on  April  16, 18^.  At  this  time  the  dam  was  finished  and  the  dike  for  a  distance  of 
4^000  feet,  all  that  was  expected  this  season.  A  gap  was  left  in  the  dike  100  feet  wide 
to  accommodate  steamers.  In  this  report  and  on  map  the  dam  and  dike  are  called 
Dikes  Noe.  1  and  2,  respectively. 

Daring;  the  construction  of  Dike  No.  1  and  Dike  No.  2,  much  delav  was  caused  by 
the  tardiness  of  the  contractors,  and  both  brush  and  stone  had  to  be  purchased  in 
open  market  to  avoid  a  great  increase  of  expense.  In  both  cases,  however,  the  price 
paid  was  the  same  as  the  contract  price,  so  that  no  deductions  were  made  on  this  ao- 
count  from  the  contractor.  An  increase  in  the  tow  bill  was,  however,  deducted  from 
the  contractor's  estimate. 

Daring  the  progress  of  the  work  the  following  was  the  average  force  employed  : 
Jannary,  13  men;  February,  101 ;  March,  114 ;  April,  50.  The  force  in  January  was  em- 
ployed in  repairs  to  plant.  The  following  plant  was  also  used:  1  steamer,  2  quarter- 
boats,  22  barffes,  6  pile-drivers,  4  flats,  10  skiffs,  and  2  yawls. 

The  Dike  No.  1  was  constructed  of  three  parallel  rows  of  piles,  driven  in  each  row 
8  feet  apart.  The  distance  between  the  rows  was  t  and  11  feet.  Each  row  was  fast- 
ened longitudinally  by  stringers  spiked  and  wired,  and  braces  connected  the  three  rows 
similarly  fastened.  These  were  placed  near  the  top  of  the  piles  and  also  about  half- 
way between  the  top  and  surface  of  the  ground.  The  space  between  the  rows  5*  feet 
apart  was  filled  with  fasqines  of  brush,  with  stone  ballasting  to  hold  it  in  {position. 
Tne  brush  forms  about  five-sevenths  of  the  filling  and  stone  two-sevenths ;  in  addi- 
tion, both  these  rows  were  woven  or  wattled  with  brush.  This  dike  now  stands  at 
an  elevation  to  top  of  piles  of  45  feet  on  Vicksburg  gauge,  about  3  feet  higher  than 
the  average  level  of  De  Soto  Island.  It  is  in  ffood  condition,  except  that  the  heavy 
filling  has  settled,  and  the  dam  must  eventually  be  still  further  raised. 

Dike  No.  2,  intended  rather  as  a  screen,  was  lightly  built  of  one  row  of  piles  8  feet 
apart  and  wattled.  This  row  was  then  braced  to  a  second  row  16  feet  distant,  in 
which  the  piles  were  16  feet  apart.  Stringers  are  used  in  each  row,  and  every  second 
pile  in  first  row  braced  to  a  pile  in  second  row.  Two  breaks  have  occurred  in  this 
dike  or  soreen,  one  caused  by  drift  and  the  other  by  a  steamer.  It  will  be  necessary 
to  extend  this  dike  some  2,000  feet  further.  The  material  dredged  has  been  placed 
along  the  base  of  the  dam  and  dike,  and  it  is  hoped  that  as  the  canal  is  dredged  to 
gradually  build  earthen  dams  of  the  material. 

The  oost  of  Dike  No.  1  was  |20,388.86,  or  $7.28  per  linear  foot.  The  cost  of  Dike 
No.  2  (or  screen),  $6,858.70,  or  $1.71  per  linear  foot. 

Dredging  was  begun  on  March  13,  the  river  not  having  reached  a  sofficiently  high 
stage  until  that  date.  The  dredge  has  been  constantly  at  work  since,  and  has  removed 
to  May  31, 140,877  cubic  yards,  measured  in  situ.  I  inclose  herewith  drawings  showing 
the  work  done  to  date. 

The  contractor  was  ordered  to  excavate  to  18  feet  on  gauge  at  Vicksburg,  giving 
land  side  slope  the  same  as  the  bank  had  before  deposit,  about  two-fifths,  and  on  the 
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island  eide  one-fiftli,  with  bottom  width  of  100  feet ;  up  to  Juue  1  two  cats  ha^^o  Z^oon 
made  the  fall  lengtn  of  the  canal,  giving  a  width  of  75  feet.  The  sides  have  Ixelcl  a 
steepei  slope  than  the  one  proposed  thus  far.  Aft-er  the  completion  of  the  dike  ^veoirk, 
and  daring  dredging,  the  river  rose  steadily  until  it  reached  an  elevation  of  44  .2^  /^e^ 
on  gauge,  April  26.  It  then  -fell  rapidly  until  May  22,  when  it  stood  at  27  feet ;  sinoe 
this  time  it  has  risen  slowly,  standing  on  June  1,  32.5  feet. 

Durine  the  rise  constant  and  carefal  observations  were  made  on  the  currents  ii2  £2ze 
area  inch>sed  by  dikes.  Early  in  the  rise  a  current  came  in  at  the  proposed  modt^li. 
of  the  canal,  bringing  the  sediment-laden  water  of  the  river,  but  was  not  ^onx^cl. 
further  in  than  the  compress.  With  extreme  high  water  this  current  increases!  ia  j 
velocity,  and  could  be  traced  to  Dike  No.  I.  No  current  could  be  detected  throo^ti 
the  eap  left  in  Dike  No.  2,  except  that  due  to  wind.  Much  drift,  however,  came  into  1 
the  harbor  this  way. 

After  the  water  came  to  a  stand,  the  pulsation  due  to  the  eddy  at  the  mouth  of  tlie 
canal  was  noticed,  and  later  on  a  falling  river,  the  current  set  outward.  A.11  o£ 
these  currents  were  more  powerful  than  required  for  merely  filling  and  emptylD^r  tlic9 
basin. 

The  following  deposits  were  found  to  have  taken  place  on  the  canal  site  during^  tlie 
past  year : 


Section. 

FilL 

Section. 

Fill. 

H   1 

Feet. 
0.2 
0.3 
0.3 
0.4 
0.4 
0.4 
0.5 
0.8 
0.6 
0.6 
0.7 
0.7 
0.7 
0.7 

B  15 

Feet. 

0*7 

H   2 

E  18 

0.8 

H   8 

E  17     

0  8 

H   4 

E  D 

0  8 

H   6            *... 

E  19                   .              

V  8 

H   6    "..' 

E  20     

0  8 

H   7 

E  21 

0  8 

H   8 

E  22 

0  9 

H   9 

E  23 

1.  1 

HIO 

E  24 

1.3 

Hll 

B  25 

1-  5 

H  12 

B  26 

1.8 

B  13 

A 

2.3 

E  U 

i  A  -{-100  feet 

2.3 

1 

making  a  total  fill  over  the  site  of  the  proposed  canal  of  51,158  cubic  yards. 

After  the  works  are  complete  and  the  dikes  made,  if  possible,  water-tight,  I  do  not 
think  the  deposit  will  be  much  in  excess  of  my  calculations,  say  between  ^,000  and 
27,000  cubic  yards  per  year. 

Obstructions  that  were  not  known  to  exist  have  been  discovered  on  the  line  of  the 
canal,  such  as  wrecked  barges,  which  will  have  to  be  removed. 

I  would  recommend  that  a  dredgine  outfit  be  purchased  out  of  the  next  appropria- 
tion, as  it  will  be  needed  annually  and  the  dredging  can  be  done  cheaper  in  that  way 
than  \)y  contract. 

No  work  has  been  done  at  Delta  Point,  but  several  slips  have  occurred  in  the  bank 
above  the  revetment,  and  it  will  be  necessary  to  extend  the  work  up-stream  if  the 
channel  remains  as  it  is.  To  make  this  point  secure  the  bank  should  be  protected 
above  the  mouth  of  the  Yazoo  River. 

A  reference  to  the  map  will  show  that  a  long  line  of  bank  is  now  caving  above  the 
revetment  heretofore  built.  Four  caves  have  taken  place,  as  shown.  These  pockets 
have  filled  during  the  high  water,  but  extensive  caving  along  this  whole  line  of  batik 
may  be  looked  for  during  the  next  low-water  season. 

Herewith  is  a  finaDcial  statement  and  an  itemized  statement  of  cost. 
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Detailed  statement  of  coet  of  diiee, 
DIKE  1X0.  1  (2,800  FEET  LONG,  THKEE  ROWS  PILES,  FILLING,  ETC.). 


Saperin- 
tendence. 

Care  of 
plant 

Towing. 

Repairs 
to  plant 

PUe  driv. 
lug,  brao- 
ing.  etc. 

Watlllng, 
flmng,eto. 

ToUl. 

I^bor  

$741.25 
31.44 
60.90 
16.00 

$212.33 
27.55 
83.61 
4.00 

$279.65 

$312.45 
2.81 

68.54 
2.50 

64.  OU 

$1, 730. 50 

89.79 

286.15 

12.60 

$3,359.13 
189.43 
811.04 
15.00 

$6,63^^1 

T.Alwtr  ■nlMii«tAnAA . 

831  ifs 

8o  built  ^ne^^  HtAfMi 

81.39 

1,341.63 
50.00 
64.00 

Office  and  general  expenoOB . 
Benaira  to  plant. 

Tnghin..'. 

102.66 

360.00 
8,400.00 
3.647.65 

462.66 

Stone      

8,400.00 

8,047.66 

2,02LOO 

252.80 

Bruh 

Pilat 

2.02L00 
252.80 
447.50 
428.00 
140.27 
80.07 
25.00 
255.00 

Braces  ..................... 

gtrineeza  

447.50 

^^^      

7i76 

20.00 

16.98 

&56 

600.76 

Splkee  and  naila 

4.00 

164.27 

Bope 

10.27 
22.03 

57.27 

Oil.  mknip,  et^..,-, 

"690."  20 

5.20 

60.79 

Coal 

1.50 
5.50 

946.70 

6.60 

Total 

846.60 

309.70 

1. 051. 24 

459.50 

5,82L24 

U,  900. 50 

20,38&86 

DIBE  NO.  2  (4.000  FEET  LONG.  TWO  ROWS  PILES  WATTLED,  ETC.). 


Labor 

351.75 

19.00 

48.65 

9.50 

88.66 

23.20 

13.06 

3.00 

331.68 

81.85 

1,165.88 

55.16 

18L28 

&25 

830.01 

10L25 

808.03 

2.25 

2,700.83 
198.67 

Hufaalatenoe  atoree 

551.02 

Ofileeand  general  ezpeaeea. 
Repairs  to  plant 

LOO 
83.03 

24.09 

83.63 

Tag  hire 

I 

25.00 

100.00 
768.45 

125.00 

BfShV:.....-..."...;..!.. 

1 

768.45 

Piles 

1, 216. 00 

102.00 

274.85 

16&92 

54.76 

2L63 

19.50 

130.54 

1,218.00 
102.00 

Stringers. 

274.85 

166.92 

Snikea  and  nails^xr^^r....... 

54.76 

Bope^.™l7.T.."r...;";: 

7.00 
16.50 

28.63 

oil   oakixm.  etc 

86.00 

Coil 

342.81 

478.  S.^ 

Stationery 

5.50 

5.50 



Total 

434.40 

151.48  1      <r74.4fi 

66.57 

3,421.77 

2.10a99 

6,85&70 

SUMMARY. 


Labor 

Labor  aabeUtence  . . . 
Subsistence  stores... 
Omce  and  general  ex 

penses 

Repairs  to  plant 

Tug  hire 


$9,435,14  1!  Stone 

529.69   I  Brush 

1,892.65   I  Piles 

Braces 

74.09      Stringers 

97.63  li  Wire 

587. 66  ,  Spikes  and  nails 


$3,400.00 
4,416.10 
3, 237. 00 
3'>4. 80 
722.35 
607.68 
219.03 


'  Rope 

I  Oil.  oakum,  etc  . 

Coal 

Stationery 


Total. 


$8&00 

96.79 

1,420.05 

11.00 


27,247.56 


VICKSBURO  HARBOR. 

Money  etatement. 

Jaly  1,  1887,  le-allotmenty  act  of  Aagast  5,  1886 $72,500.00 

July  1,1888,  amoant  expended $53,381.08 

Jaly  1,  1888,  outstanding  liabilities 500.00 

July  1,  188:^,  amoant  covered  by  existing  contracts 18, 618. 92 

72,500.00 

C  Amonnt  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200. 000. 00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1*^66  and  1807. 
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Ezpenditnres  apportioned  as  follows : 

For  services $11,964.53 

For  material  and  supplies 13,767.96 

For  plant,  tools, and  repairs..^ 119.03 

For  sabsistence 1,985.74 

For  fuel 1,531.06 

For  dredging 22,822.11 

For  hire  of  tug 647.66 

For  miscellaneous 542.99 

Tbtal 53,381.08 

REPAIR  OF  DELTA  POIXT,  LA. 

Money  statement. 

July  1,  1887,  amount  available t31.90 

Re-allotted,  act  of  August  5,  1886 10,000.00 

10,031.90 
July  1, 1888,  amount  expended 8.00 

July  1,  1888,  balance  available 10,023.90 

i  Amount  that  can  beprofitably  expended  in  fiscal  year  ending  June  30, 1890  200,  OOO.  00 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
(     harbor  acts  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services |8.00 

LEVEES. 

Amos  Bayou  to  ArlcansM  City, — The  contract  of  the  Tennessee  Industrial  Company 
was  finished  and  work  accepted  on  September  6,  1887,  158,436  cubic  yards  having 
been  placed.  Under  this  contract  the  levee  was  raised  1.5  feet  above  the  high  water 
of  1882. 

At  the  meeting  of  the  Mississippi  River  Commission  at  Saint  Louis,  Mo.,  in  Novem- 
ber, 1886,  money  was  allotted  for  the  enlarging  of  this  line,  and  it  was  ordered  that 
the  levees  should  be  built  3  feet  above  the  highest  water  known  at  Amos  Bayou  and 
thence  to  decrease  in  height  so  that  at  the  Louisiana  line  it  should  be  2  feet  above. 

On  July  2,  1887,  $56,500  was  allotted  to  this  line  by  the  Board  of  Engineer  Officers 
on  buildiuff  and  repair  of  levees,  which  allotment  was  approved  by  the  Secretary  of 
War.  Under  this  allotment  it  was  decided  to  build  the  line  3  feet  above  the  highest 
water  from  Amos  Bayou  to  Lucca  Landing,  from  there  to  Arkansas  City  2|  feet  above, 
and  the  rest  of  the  line  2  feet  above,  except  at  lake  crossings.  Under  this  allotment 
bids  were  requested  on  July  25  and  opened  on  August  25,  1887. 

Abstract  of  bids  received  for  building  levee  from  Amos  Bayou  to  Arkansas  City,  opened 

August  25,  1887. 


No. 


Name  and  residcDce  of  bidder. 


Henry  Baffin,  Memphis,  Tenn  . 
Joseph  Flynn,  Memphis,  Tenn  . 


Price 
per  yard. 


CmU. 
35 
3i» 


These  bids  being  considered  too  high  were  rejected  and  arrangements  made  with 
Purcell  &  Greace  and  Arnold  &  De  Garis  to  do  the  work  at  25  cents  per  cubic  yard 
as  an  open  market  transaction. 

Purcell  &  Greace  bef2;an  work  on  September  12, 1887,  and  finished  February  29,  1888, 
8^,297.4  cubic  yards  having  been  placed  in  position.  Arnold  &  De  Garis  began  work 
October  4,  .1887,  and  finiisbed  February  22,  18H8,  125,92;j.4  cubic  yards  having  been 
placed,  making  a  total  of  enlargement  of  208,220.8  cubic  yards  at  a  cost  of  $52,055.21, 
exclusive  of  contingent  and  engineering  expenses. 
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The  levee  is  in  good  condition  from  Amos  to  Laoca  Landing ;  below  tliis  the  levee 
is  80  near  the  river  bank  that  it  was  not  deemed  advisable  to  spend  any  more  money 
than  conld  be  avoided,  as  a  new  line  mnst  soon  be  bailt. 

A  portion  of  the  toppioff  between  Chicot  Village  and  Arkansas  City  was  left  for  the 
Desha  County  levee  board  to  bnild  in  accordance  with  their  agreement.  This  they 
did  at  a  cost  of  $2,500,  the  amoant  they  had  agreed  to  contribute. 

Panther  Forest  Line, — This  line,  r^orted  under  contract  last  June,  was  finished  and 
acoepted  December  13,  1887.  Total  yardage  placed  302,466,  and  91.19  acres  cleared, 
mt  a  ooflt,  exclusive  of  contingent  and  engineering  expenses,  of  $63,611.38. 

On  tbis  line  some  expense  was  incurred  not  covered  by  the  contract  in  removing 
loj^  buried  below  the  base  of  the  levee.  This  levee  is  built  of  very  poor  material  in 
part,  and  where  this  oocurs  the  side  slopes  were  made  1  on  4,  and  for  the  rest  of  the 
Une  1  on  3. 

At  m  meeting  of  the  Board  of  Engineer  Officers  on  building  and  repair  of  levees  on 
July  25  and  26, 1887,  an  allotment  of  $155,083  was  made  for  levees  in  my  district  on 
the  Tensas  Front  in  Arkansas,  and  I  was  directed  to  advertise  for  bids  on  the  follow- 
ing lines:  Loops  Amos  Bayou  to  Arkansas  City,  Panther  Forests  Extension,  Leland 
Seeond  Loop,  Whiskey  Chute,  Brooks'  Break,  Matthews*  Bend,  Grand  Lake. 

If  these  conld  all  be  built  it  would  close  the  entire  front  from  Amos  Bayou  to  Red 
River,  provided  the  State  and  local  authorities  carried  out  their  agreements.  The 
Tensas  Basin  Levee  District  of  Louisiana  were  responsible  for  the  line  from  Arkansas 
Ci^  to  the  Panther  Forest  Extension,  and  Chicot  County,  Ark.,  for  all  other  gaps 
and  necessary  topping.  I  was  further  directed  to  make  contracts  and  do  the  work 
as  &r  as  the  money  would  permit,  leaving  out  such  portions  as  might  be  necessary 
from  the  foot  of  the  list. 

These  lines  were  advertised  August  1,  and  bids  opened  September  1, 1887.  Ab- 
straet  herewith* 


Abtiract  of  bids  received  September  1, 1887, /ar  building  leveeSf  TensM  Front,  in  Arkansas. 

[Bids  made  per  yard-J 


Na 

Kame  and  reaidence  of  bidder. 

Loops  on    line 
from  Arkansas 
City  to  Amoe 
Bayou. 

o  s 

55 

<6 

I 
1 

s 

V 

i 
1 

1 

J.  1£  Wbitohill.  ArkaDUd  City.  Ark 

P.jr.Lamb.Meinphia,Tonn 

GiM>.  Arnold  and  W.  O.  Flynn.  Hemphia,  Tenn 

Dnffin  A.  Urn.    Xf  Atnnliiii.  Tenn 

Centa. 
20k 

Cents. 

Centt. 

CentM. 

Omtt. 

Cento.  Onte. 

2 
3 

22 

m 

22 

214 
22 

'"§ 

4 

244 

in 

23 
18 

5 

Andrews  Bros.   Florence.  Ala 

E.  F.  Verdfl.  Memnhia.  Tenn 

Tapper  Sc  Fisher.  Friar's  Foint»  Miaa 

Tfnukthv  SnIlfvAn.  Memphiif.  Tonn  - - 

17 
32 

20 

17i 
10 

m 

80 

32 
27 

20 

20 

9 

Robt  McNamanI,  Kew  Orleans,  La   

26 

10 

Avnnhl  A.  rW)iiHii.  'M'AmnhfiL  T^nn  . 

^ 

23* 

22 
20 
16 

18 

17 

11 

J.  J.  Coonev.  Memohis.  Tenn 

1? 

L.  C.  Dulaney.  Bosedale.  Mlaa 

13 
14 

HoTIgbe  A  MoKee,  Memphia.  Tenn 

W.  JL  Harrev*.  Memohia  Tenn 

21 
10 

10 

C30{ 

(405 

34 

20 
18 

214 
10 

22 

15 

B.  £.  Craig,  Linus  Ark,  and  H.  W.  Oravea, 
Sterling,  Ark  

26 

16 
17 

Geo.  Arnold  and  W.  0.  Flynn,  MempbiK,  Tenn 
B.  E.  Craig,  Limm  Ark.,  and  I.  M.  Worth- 
Ington,  Lakeport.  Ark 

22 

22J 

21 

28 

18i 

381 
83k 

22» 

251 

18 

PanTel  T.  Hari^ett  If emnhiii.  Tfinn 

22 

19 

John  B.  MoGintv.  New  Orleans.  La 

23 

•A 

234 

70 

Hugh  Foran,  Memphis,  Tenn 

22 

It  was  found  Deoessary  to  leave  ont  the  Grand  Lake  line,  and  contracts  were  made 
for  the  constrnction  of  the  others.  Later,  however,  the  citizens  living  in  the  neigh- 
borhood agreed  to  build  a  portion  of  the  Grand  Lake  line,  and  a  oontntot  was  made 
for  a  part  of  it.    The  following  has  been  done : 

Loops  Amos  Bayou  to  Arkansas  City. — Contractors,  Tapper  &  Fisher.     Work  begna 
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October  10,  1887;  finished  February  25,  1888;  yardage,  123,885.4.    Cost,  ezcloaive  of 
contingent  and  engineering  expenses,  $20,960.50. 

Panmer  Forest  ex^eiraion.— Contractor,  W.  R.  Harvey.  Work  begun  October  1,  1887: 
finished  February  1,  188B ;  yardage,  119,823.3.  Cost,  exclusive  of  contingent  ana 
engineering  expenses,  $22,766.41.  Some  extra  clearing  was  done  on  this  line  oataide 
of  the  contract,  aggregating  5.71  acres  at  $35  per  acre. 

Leland  second  loop.—h,  C.  Dulanev,  contractor.  Work  begun  October  1, 1887  ;  fin- 
ished April  10,  1888 ;  yardage,  53,128.  Cost,  exclusive  of  contingent  and  engineering^ 
expenses,  $8,500.59. 

Brooks  Break. — Contractor,  W.  R.  Harvey.  Work  becun  November  20, 1887 ;  finiahed 
February  4,  1888;  yardage,  12,566.  Cost,  exclusive  ofcontiu gent  and  engineering^  ex- 
penses, $2,261.88. 

Matthews  fend. —Contractor,  W.  R.  Harvey.  Work  begun  September  29, 1887 ;  fin- 
ished February  4, 1888 ;  yardage,  129,453.  Cost,  exclusive  of  contingent  and  en^n- 
eering  expenses,  $24,596.07. 

Whisky  Chute.— This  levee  crosses  the  bed  of  Lake  Chicot,  and  was  ordered  to  be 
built  4  feet  above  high  water.  Contractors,  Andrews  Bros.  Work  begun  October  1, 
1887,  but  is  not  yet  finished;  owing  to  the  poor  foundation,  excessive  sinking^  has 
taken  place  on  this  levee,  and  it  was  deemed  prudent  to  keep  the  contractor  on  the 
work  until  after  the  hiffh  water.  Work  was  suspended  on  April  28,  1888.  At  thia 
time  the  water  had  fallen  so  much  that  the  levee  was  safe.  The  overhaul  has  been 
large,  and  it  will  be  a  very  intricate  problem  to  determine  the  actual  number  of  yards 
put  in  this  levee.    No  settlement  has  yet  been  made  with  the  contractors. 

Grand  Lake. — This  levee  crosses  the  bed  of  Grand  Lake,  and  was  ordered  to  be  bnilt 
'^  feet  above  high  water.  Contractors,  McTiche  <&  McKee.  There  was  mnch  delay 
in  starting  this  work,  but  it  finally  began  about  the  middle  of  December.  Heavy 
sinking  took  place,  but  the  contractors  finished  on  March  28, 1888.  No  settlement 
has  yet  been  made  on  this  work. 

It  was  found  necessary  to  top  the  levee  at  Sunnyside,  and  as  the  work  was  very 
light  I  found  it  most  economical  to  have  it  done  as  an  open  market  transaction. 
Isaac  M.  Worthing  ton  did  the  work.  Work  began  November  21, 1887,  and  finished 
March  12, 1888.  Yardage,  18,420.22.  Cost,  exclusive  of  contingent  and  engineering 
expenses,  $3,028.97. 

The  Tensas  Basin  levee  district  failed  to  finish  their  work  and  left  a  gap  at  Old 
Eunice  Landing  through  the  high  water.  The  high  water  passed  was  comparatively 
low  at  Cairo,  only  reaching  45.3  on  guage  as  compared  witn  over  52  feet,  which  was 
the  highest.  At  Arkansas  City  it  reached  45.2  feet,  being  1.8  foot  below  high  water  of 
1882.  Below  here  the  closing  of  the  gaps  in  the  levees  caused  a  higher  stage  of  water. 
At  Greenville,  Miss.,  40.55  feet,  being  1.15  feet  below  1882,  and  at  Lake  Providence 
only  .22  foot  below  1882. 

At  Vicksburg  it  fell  off,  only  reaching  44.18  feet,  which  is  4.82  feet  below  extreme 
hiffh  water.  At  Yauclnse  Landing,  8^  miles  below  Greenville,  the  water  was  about 
half  a  foot  below  the  high-water  mark  assumed  there.  At  Grand  Lake,  21i  miles 
below  Greenville,  the  water  stood  about  seven-tenths  above  the  highest  water  re- 
corded. I  account  for  the  increased  height  at  Greenville  and  Lake  Providence  by 
the  closing  of  the  gaps  in  the  levee  formerly  open,  and  at  Vicksburg  the  flood  lacked 
the  large  amount  that  had  come  down  the  Yazoo  from  breaks  in  the  Yazoo  Front  levees. 

The  exceedingly  high  water  at  Yaucluse  and  Grand  Lake  may  be  accounted  for  by 
the  unreliability  of  these  marks,  and  from  the  fact  that  they  were  in  the  immediate 
vicinity  of  large  gaps.  I  would  recommend  that  in  levee  work  on  this  stretch  of 
river  the  water  of  1888  be  taken  as  a  standard,  and  that  the  levees  be  built  6  feet 
above.  This  would  necessitate  the  raising  of  these  levees  from  1.2  feet  at  and  near 
Arkansas  City  to  4.8  feet  at  Grand  Lake.  I  am  unable  to  eive  an  estimate  on  the  cost 
of  this  in  Arkansas,  but  in  round  numbers  would  say  3,0(N),U00  yards,  say  at  a  cost  of 
$600,000.  In  Mississippi  the  levees  stand  higher,  but  it  would  probably  take  at  least 
1,000,000  yards  at  a  cost  of,  say,  |200,000. 

Of  the  levees  in  Louisiana,  those  lying  from  State  line  to  some  distance  below  Lake 
Providence  will  also  need  raising,  say  another  1,000,000  cubic  yards,  at  a  cost  of 
$200,000.  This  makesatotal  of  5,000,000 yards  atacoat  of  $1,000,000.  This  probably 
is  less  than  is  actually  needed,  and  wherever  this  enlarging  is  not  done  breaks  will 
probably  happen  if  a  very  high  water  occurs. 

The  United  States  has  undertaken  so  much  work  that  the  margin  for  survey  has 
been  too  small.  I  intend  to  have  a  survey  of  the  line  iu  Arkansas  made  at  once,  and 
hope  to  get  the  data  for  Mississippi  and  Louisiana  from  the  State  engineers.  In  ad- 
dition to  this  some  new  loops  must  be  built  where  threatened  by  caving  banks.  In 
addition  to  the  gap  left  open  at  Old  Eunice  Landing,  a  break  occurred  in  the  levee 
about  a  half  mile  south  of  Grand  Lake,  Ark.  This  gap  was  held  with  but  little  loss, 
beinff  only  300  feet  wide.  This  levee  was  a  new  one  built  by  the  State  authorities. 
The  Matthews  Bend  levee,  of  poor  material,  seeped  badly,  but  was  at  no  time  in  great 
danger.    The  total  expense  during  high  water  was  much  lower  than  last  year. 
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Last  year  I  bad  discharge  observations,  taken  jnst  below  Arkansas  City,  published^ 
This  year  I  had  them  taken  at  Wilson's  Point,  with  the  following  resalt : 


Date. 


April  22. 
23, 
24 
25 
26 
27. 


Gange 
reading. 


Mean  Te- 
locity per 
aeoond. 


37.80 
37.85 
37.80 
37.80 
87.73 
87.60 


Feet, 
6.S371 
6.4772 
6.0374 
6.0792 
6.4507 
6.3318 


A  rea 

dischnrge 

section. 


Square  feet 
179, 796 
177.906 
174,672 
181,421 
186.180 
177, 932 


Diacharf^ 
peraecond. 


Oubie/eet. 
1,175.338 
1, 152.  3.30- 
1.054,575 
1. 102,  89ft 
1.200,99* 
M26,63ft 


This  shows,  disregarding  the  two  small  caps  this  year,  that  the  maximum  amonnir 
discharged  in  1887  was  1,491,735  and  in  18B8  1,200,995  cubic  feet  per  second,  a  differ- 
ence in  round  numbers  of  say  300,000  cubic  feet  per  second  at  Arkansas  City. 

The  difference  in  the  gauge  at  this  point  was  46.65  —  45.18=1.47  feet.^  By  arguing 
on  this  and  discussing  the  various  discharges  observed  in  past  years,  an  approximate 
idea  of  t^he  height  of  the  river  for  an  expected  maximum  discharge  way  be  found. 

I  send  with  this  report  money  statement  for  levees  Tensas  Front,  protection  of  levees,, 
levees  Yazoo  Front,  available  balances  third  district,  approximate  value  of  plant 
belonging  to  third  district,  and  list  of  civilian  engineers  employed  July  1, 1887,  to  Junes 
30,  1888. 

Very  resp  ectfully,  your  obedient  servant, 

Wm.  T.  Rossell, 

Captain  of  Engineers.. 

To  Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers,  U,  S,  Armyy 

President  Missi§9ippi  River  Commission, 


LEVKES,  TENSAS   FRONT,  IN  ARKANSAS.* 

Money  statement, 

July  1, 1887,  amount  available |74, 697.0^ 

Re-allotment,  act  of  August  5, 1886 211,583.00 

September  1, 18o7,  amount  deposited  for  error .08 

Amount  available 286, 280.  IS 

July  1, 1888,  amount  expended (279,9.32.13 

July  1, 1888,  outstanding  liabilities 2,000.00 

July  1, 1888,  amount  covered  by  existing,  .contracts 539. 19 

282, 471. 3^ 

July  1,  1888,  balance  available 3,808.84 


(  Amount  that  can  be  profitably  expended  In  fiscal  year  ending  June  30, 1890  600, 000.  OO 
<  Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
{     harbor  acta  of  1866  and  1867. 

Expenditures  apportioned  as  follows : 

For  services $16,341.29 

For  material  and  snpplieH 88.09 

For  plant,  tools,  and  repairs 114.40 

For  subsistence 177.74 

For  contractor's  estimates 261,002.71 

For  miscellaneous 2,207.90 

Total 279, 932.  la. 

'Includes  "  Levees,  Teasas  front,"  *'  Levee  ArkausaaCity  to  Amos  Bayou,"  *'  Levees. 
Arkansas  City  to  Louisiana  line." 

SNa  88 144 
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PROTBCTIOX  OF  LEVEES. 

Money  statement 

July  1,  1887,  amoant  available $4,922.98 

ReaUotment^actof  Augas'.S,  1886 10,057.00 

14,97U.98 

July  1,  1888,  amount  expended |9, 153.24 

July  1,  lti8»,  outstanding  liabilitiea 200.00 

July  1, 1888,  amount  covered  by  existing  contract 9,353.24 

July  1,  1888,  balance  available 5,626.74 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  yearending  June  30,1890    15, 000. 00 
Submitted  in  compliance  with  requirements  of  sectionn  *2  of  river  and 
harbor  acts  of  1866  and  1867. 


Expenditures  apportioned  as  follovp% : 

For  services 3,888.03 

For  material  and  supplies 2,950.19 

For  miscellaneous 195. 18 

For  levee  work : 2,119.84 

Total 9,153.24 

LEVEES  YAZOO  FRONT  (BEN  LOMOND  HOOP). 

Money  statement 

July  1, 1887,  amount  available $1,216.77 

Expended 0,000.00 

July  1, 1888, balance  available 1,216.77 


\ 


Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1890  200, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  1867. 

RECAPITULATION.— AVAILABLE  BALANCES,  THIRD  DISTRICT,  JUNE  30,    1888. 


Greenville  Reach $116.40 

Delta  Point,  La  10,023.90 

Care  of  plant  and  surveys 6.486.67 

licvees,  Tensas  Front 3,808.84 

Protection  of  levees 5,626.74 

(Protection  of  works 25,000.00 

Lievees,  Yazoo  Front 1,216.77 

Total 52,279.32 
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Litt  of  civilian  engineert  employed  on  work  of  river  and  harbor  improvementf  third  dietrict, 
in  charge  of  Capt,  William  T.  Roaeellf  Corps  of  Engineerat  from  July  1,  1887,  to  June 
30,  1888,  inclusive,  under  the  river  and  harbor  appropriation  act  approved  August  5, 
IH86. 


Time  em- 
ployed 
(months). 

Compen- 
satiun  per 

Where  employed. 

Work  on  which  employed. 

Arthur  Hlder.  Loniayllle.Ey . 

H.St  I*.  Copp6e,  Vlcksburg, 
MiaJt. 

00    

if.  d. 
12 

1     10  21 

$220 
175 

r  Wilson's  Point,  La.. 

GreenTille,  Miss 

5LeUnd,Ark \ 

I  Vanclnse,  Ark > 

YicksbarK,  MiHS 

5  Gaines  Landing,  Ark) 

5  Vanclnse,  Ark J 

In  tl\e  field 

In  local  charge  of  Gov- 
ernment fleet. 

In  local  charge  constmc- 
tion  of  spnr-dikes. 

Survey  and  estimates  of 
levees,  Tensas  Front. 

In  local  charge  oonstrac- 
tion  of  dam  and  dike  at 
Vicksbarg.  Miss. 

levees,  Tnnsas  Front. 
Snrvey  of  levees,  Tensas 
Front. 

Bayoa  levee. 
Survey  of  levees,  Tensas 
Front 

Henry  Goodrich,  Lake  Prov^i- 
deiKMsLa. 

B.C.Tol1lDger,  WrlgbUdale, 

}  « 

170 
150 

150 

r  Arkansas  City,  Ark 
^  In  the  field 

Approximate  value  of  plant  belonging  to  the  United  States  and  used  uoon  the  Mississippi 

River,  third  district. 


Class  of  property. 


Steam  tow-boat  Ote#oIa 

4t«am  tow-boat  VidaUa 

Steam  tow-boat  fmma  ^CAerid^  

Survey-boat  Meter 

Hydraulio  graders 

MattTMS-boats: 

160  by  90  (4),  and  180  by  30  feet  (2) 

140  by  40  feet  (old) 

Soreen-boata    , 

Qnarter-boats  (with  outfits): 

135  by  80  feet 

180  by  25  feet 

100  by  30  feet 

80  by  20  feet 

70  by  18  feet 

Iffachino4hop  boat 

Machine-shop  boat  (old) 

Carpenter-shop  (with  outfit) 

Floating  dry -dock  (with  machinery) 

End  docks,  37  by  16  and  27  by  8  feet , 

Pnrap-bOHt  and  machinery 

Scow  (small) 

Barges  (decked  and  scow-built) 

Barges  (model) 

PllfHdrivers.  with  machinery 

Catamaran 

Calking-flats 

Yawls 

Skiifs.  1  at  Ticksbnrg  and  1  at  Yanoluse 

Coal  barges  and  boats  (old)  

Tools  and  appliances  (including  instruments)  , 

Surveying  instrnments 

Ofiioe'Aimitnre,  safei  etc 


Total. 


^o. 


Apiiroximate 

value 
Jane  1, 1888. 


$15,300 

lSi,500 

10,440 

5.400 

30,U0O 

12,060 

720 

3,600 

2, 9-25 

22.&U0 

1, 6.'0 

2,250 

36a 

4,050 

225 

2,430 

2,700 

770 

720 

25 

80.888 

20,453 

30.888 

25 

150 

36a 

165 

1,8  0 

730 

2,000 

800 


247.254 
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H  1. 

REPORT  OF  CAPTAIN  W.   T.  ROSSELL,   CORPS  OF    ENGINEERS,  UPON  THE  SURVEY  OF 

VICKSBUKG  HARBOR. 

Memphis,  Tenn.,  March  18,  1887. 

Sir  :  I  have  the  honor  to  inclose  herewith  my  report  on  the  survey  of  Vickshurg: 
Harbor. 

Very  respeotfally,  your  obedient  servant, 

Wm.  T.  Rossell, 

CapUUn  of  Enginttrtt, 


report. 

Under  the  act  approved  Aagiist  5*  1886,  •  «  •  175^000  was  appropriated  for 
the  improvement  of  Yicksburg  Harbor. 

»  •  »  «  •  »  • 

Under  this  clause  the  Mississippi  River  Commission  directed  me  to  make  a  sarvey 
of  the  harbor.  The  survey  was  made,  extending  from  below  Yicksburg  to  the  upper 
end  of  Paw  Paw  Island.  It  includes  CentennialLake  and  the  Yazoo  River  from  near 
its  upper  mouth  to  where  it  debouches  into  the  Mississippi  River.  The  field  work 
occupied  the  party  from  November  I,  18:!J6,  to  the  middle  of  January,  1887,  and  the 
maps  were  drawn  and  office  work  finished  about  March  6,  1887. 

The  survey  consisted  in : 

1.  A  triangulation  of  the  reach. 

2.  Meandering  the  banks  and  sketching  the  topography. 

3.  Locating  and  measuring  sections  on  bars  and  in  the  inner  harbor,  where  sound- 
ing was  impossible. 

4.  Leveling  all  meander  lines  and  sections  not  80und«3d. 

5.  Sounding  on  section  lines  throughout  the  entire  river  and  Lake  Centennial. 

6.  Obtaining  direction  and  force  of  currents  by  floats. 

•  «  »  •  •  • 

The  general  change  in  the  main  river  in  this  reach  during  the  last  few  years  has  been 
a  wearing  away  of  the  west  side  of  Paw  Paw  Island,  thus  lengthening  the  bend 
which  was  shortened  by  the  chute  channel;  a  deposit  of  much  of  this  suspended  silt 
at  the  lower  end  of  the  island;  a  slight  cave  below  Duckport  Landing,  caused  by 
the  rebound  of  the  current  from  the  Paw  Paw  Bar ;  a  large  inc^ase  in  the  bar  in  front 
of  Nebraska  Lauding;  a  caving  of  the  bank  for  about  a  miLe  opposite  Nebraska 
Landing,  and  a  moving  and  vertical  increase  of  the  bar  at  the  mouth  of  the  Yazoo  ; 
a  caving  in  the  bend  below  Nebraska  Landing  and  the  bar  above  Delta,  a  cessation 
of  the  changes  heretofore  taking  place  at  King's  Point,  and  a  great  increase  of  the 
bar  just  above ;  a  continuation  of  the  northward  movement  of  the  medium  low*  water 
lines  of  the  bar  closing  the  northwest  end  of  Lake  Centennial  and  all  the  north  side 
of  the  Centennial  Cut-ofi',  and  a  corresponding  increase  in  its  crest ;  the  continuation 
also  of  the  heavv  caving  in  the  bend  below,  which  threatens  the  stability  of  the 
Louisville,  New  Orleans  and  Texas  Railroad  tracks  and  the  destruction  of  much  of  the 
property  intervening  between  the  present  bank  and  the  hills;  a  shoaling  of  the  water 
in  mid-stream  from  King's  Point  to  West  Pass,  and  a  corresponding  deepening  above 
and  below  that  reach. 

In  the  inner  harbor,  the  change  has  been  a  shoaling  throughout  the  entire  Centen- 
nial Lake,  with  the  exception  of  that  part  adjacent  to  the  north  end  of  De  Soto  Island, 
which  the  muddy  water  rarely  reaches  with  sufficient  silt  in  suspension  to  cause  ap- 
preciable deposit. 

*•  •  «•••'» 

In  the  npper  or  southwest  corn«rof  the  lake  the  change  has  been  considerable,  the 
channel  from  West  Pass  north  to  near  De  Soto  Island  having  filled  up  as  much  as  9 
feet  since  1^)84,  there  now  being  at  low  water  a  channel  in  this  end  of  the  lake  of  but 
2  feet  at  the  shoalest  crossing.  Throughout  the  inner  harbor  there  has  been  a  fill  (as 
before  stated)  since  last  February  varying  from  4  feet  at  the  southeast  entrance,  be- 
tween the  point  of  willows  and  the  main  bank,  to  nothing  between  Ryan's  Mill  and 
the  Compress,  and  thence  no  fill  to  the  north  end  of  the  lake,  except  a  complication 
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^fchangee  near  Glass  Bayoa,  due  to  its  inflaenoe  on  the  lake  bottom  during  hear^ 
rains,  at  diiTerent  stages  of  water. 

•  ••«««• 

At  the  risk  of  going  ontside  of  the  requirements  of  the  resolution  [directing  the 
survey},  I  have  decided  to  give  my  views  on  dredging  in  the  harbor. 

The  improvement  of  Yioksburg  Harbor,  after  tne  cut-ofif,  was  begun  under  a  proj- 
ect submitted  by  a  Board  of  Engineers,  January  22,  1878. 
The  Board  recommended : 

1.  Protection  of  Delta  Point. 

2.  Construction  of  a  bar  dike. 

3.  Dredging  cnt  of  inner  harbor. 

4.  Diversion  into  the  lake  of  the  Yazoo  River,  and  made  estimates  therefor. 

The  protection  of  Delta  Point  has  been  accomplished,  but,  from  the  perishable 
nature  of  the  materials  (willow  brush)  where  exposed  above  low  water,  it  has  re- 
quired annual  repairs. 

Under  the  Miflnistippi  River  Commission  dredging  ^as  done,  as  stated  already  in 
this  reporf.  Nothing  fartber  has  been  done  as  yet.  The  filling  up  of  the  arms  of 
the  lake  near  the  rivet  has  been  rftpid,  and  a  shoal  has  also  formed  near  the  month  of 
Olasfl  Bayou.  The  shoaling  of  the  arms  of  the  lake  has  been  due  to  the  sediment  and 
other  material  brought  in  by  the  river  while  ming.  The  great  ailiontit  of  the  deoosit 
takes  place  where  the  current  is  checked,  and  the  comparatively  clear  water  reaching 
the  back  of  the  lake  makes  little  or  no  deposit. 

The  amount  of  deposit  must  bear  a  direct  ratio  to  the  volume  of  water  entering  the 
lake,  and  if  this  volume  be  decreased  so  will  the  deposit.  At  present,  not  only  does 
the  volume  of  frater  depend  on  the  area  of  the  lake  and  the  rise  of  the  river,  but  there 
ii  alao  a  current  passing  through  the  lake. 

To  decrease  the  amount  of  water  entering,  I  propose  to  build.  Just  beloir  the  mouth 
of  Olass  Bayoo,  a  dam  (marked  proposed  dam)  and  a  dike  along  the  ridge  (marked 
proposed  dike). 

The  amoniit  of  water  entering  here  will  be  absolutely  fixed  by  the  volume  contikined 
in  the  basin.  The  dam  should,  in  my  opinion,  be  built  above  ^he  high-water  mark, 
and  the  dike  also.  The  dam  should  be  as  nearly  water-tight  as  practicable,  and 
the  dike  should  allow  the  water  to  pass  through,  but  robbed  of  most  of  its  silt.  Un- 
doubtedly even  in  this  case  some  shoaling  would  take  place,  and  periodical  dredging 
would  be  needed.  The  amount  of  such  sedimentary  deposit  can  not  be  accurately  pre- 
dicted. There  are  similar  cases  now  along  the  river  in  the  cases  of  chutes  closed  at 
their  upper  ends.  In  these  cases  it  is  known  that  they  remain  open,  with  but  little 
change  from  year  to  vear. 

The  dam  was  also  focated  to  cut  off  any  complications  from  Glass  Bayou. 

To  dredge  the  caual  and  basin  *  *  *  will  require  about  1,900,000  cubic  yards, 
measured  in  titu. 

The  dike  will  cost,  say $25,000 

Thedam  will  cost,  say 10,000 

Dfedging  will  cost,  say 320,000 

Total 356,000 

It  is  proposed  to  dredge  both  basin  and  canal  to  a  depth  of  5  feet  below  the  zero  of 
the  gauge  at  Vicksburg,  the  former  with  a  width  of  300  feet,  and  the  latter  75  feet  on 
the  bottom  with  side  slopes  of  1  to  5. 

The  dam  is  to  be  built  of  two  rows  of  piles,  8  feet  apart  and  filled  in  between  with 
brush,  longitudinal  braces  of  wood  and  cross-ties  of  wire. 

The  improvement  by  deflecting  dikes  is  nncertain,  and  although  not  expensive  in 
first  cost,  yet  when  threatened  cut-offs  must  be  prevented,  and  when  the  undoubted 
loss  of  property  by  caving  banks,  where  the  current  is  thrown,  is  taken  into  consid- 
eration, the  cost  will  be  very  great. 

Should  the  Commission  decide  to  dredge,  I  would  recommend  that  the  dam  be  built 
and  the  canal  begun  at  the  river  and  carried  for  its  full  width  and  depth  asfaras  tho 
money  will  permit.  Tho  reason  for  leaving  the  dike  out  for  the  present  is  that  the 
.growth  of  willows  along  the  site  partially  does  the  work. 

Respectfully  submitted. 

Wm.  T.  Rossrll, 

Captain  of  Engineers » 
Colonel  Q.  A.  Gillmore, 

Carp$  of  Engineers,  U.  8.  A,, 

rresident  Mississipin  River  Commission^  New  York  City. 
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Appendix  I. 

report  of  captain  dan.  c.  kingman,  corps  of  engineers,  upon  operations- 

in  the  fourth  district. 

United  States  Engineer  Oeficr, 

New  Orleans,  La. ,  Jane  G,  1888. 

.Sir  :  I  have  the  honor  to  transmit  herewith  a  report  of  operations  for  the  fiscal  year 
ending  Jane  30,  Iddd,  for  the  works  in  my  charge  in  the  fourth  district  of  the  Missis- 
sippi Kiver. 

improvement  of  the  harbor  of  new  ORLEANS,   LOUISIANA. 

The  adopted  project  for  work  in  New  Orleans  Harhor  is,  first,  to  cover  the  caving- 
bank  in  the  Carrollton  Bend  for  a  distance  uf  10,000  linear  feet,  with  a  mattress  of 
willow  brash,  ballasted  with  stonej  second,  to  protect  the  poition  of  bank  known  as 
the  Qoaldsboro  Bend,  about  5,000  linear  feet,  by  means  of  sloping  snbmerged  spurs, 
made  mostly  of  brash  and  stone,  and  placed  at  intervals,  varying  Arom  500  to  1,600 
feet.  It  is  also  proposed  to  protect  in  like  manner  the  Gretna  Bend  and  the  great 
bend  above  Gretna.  "^ 

In  parsaance  of  this  project  the  following  work  had  been  done  op  to  the  date  of  my 
last  annual  report: 

A  small  amount  of  mattress  had  been  sunk  in  the  Carrollton  Bend,  and  in  the  Gonlds- 
boro  Bend  four  of  the  six  proposed  submerged  spurs  had  been  completed  and  a  filtb 
partly  completed.  Most  of  the  material  required  (excepting  brush  and  lumber)  for 
the  remaininff  spurs  was  on  hand.  The  plant  which  had  been  changed  by  the  sub- 
stitution of  three  new  weaving  barges  for  the  old  continuoas  mattress  plant  was  in 
laying-up  quarters,  and  during  the  summer  was  put  in  order  and  made  ready  for  use. 

In  September  a  survey  of  Gouldsboro  Bend  was  begun,  to  ascertain  the  condition  of' 
the  worJL  already  done  and  the  effect  that  had  been  produced  by  it.  The  survey 
showed  that  all  of  the  completed  spurs  were  in  ^ooa  condition,  except  Spur  Ko. 
6,  which  was  some  10  or  12  feet  below  grade.  This  loss  of  height  may  have  been 
due  to  compression  or  to  the  loss  of  some  of  the  top  cribs.  It  was  probably  due  to- 
both  causes  combined,  for  this  spur  as  a  matter  of  experiment  was  made  lighter  than 
the  others,  containing  less  brush  and  less  stone.  The  result  shows  that  the  safe  limit 
had  been  reached  in  the  former  spurs,  and  they  will  be  regarded  as  a  standard  for- 
similar  work  hereafter. 

In  the  latter  part  of  October  work  was  resumed  in  Gouldsboro  Bend  and  continned 
until  February  26,  on  which  date  it  was  completed.     Unfinished  Spur  No.  5  was  first 
brought  to  grade  by  the  addition  of  four  cribs  6  feet  in  thickness.     Spur  No.  4  was 
then  built.    This  is  one  of  the  largest  constructed,  it  being  over  40  feet  in  height, 
with  its  oater  end  resting  in  100  feet  of  water.    The  necessary  number  of  cribs  was 
sunk  on  Spur  No.  6  to  restore  it  to  grade.    This  completed  the  pro]K)sed  work  in  this     | 
bend.    No  survey  has  yet  been  made  to  determine  the  effect  of  the  finished  work. 
Examinations  made  from  time  to  time  while  the  work  was  in  progress  showed  tbat     • 
where  the  spurs  were  completed  they  held  the  bank  between  them  and  prevented 
caving.    They  also  showed  tbat  spurs  of  the  standard  strength  were  sufficiently 
strong  and  durable.    The  spurs  did  not,  however,  cause  any  deposit  to  take  place 
above  or  below  them.    The  bottom  seemed  to  remain  about  as  it  was  at  the  time  they 
were  put  down. 

On  December  14  a  caving  of  the  bank  took  place  at  a  point  a  short  distance  above 
Spur  No.  6.    A  survey  of  tne  locality  showed  that  a  mass  of  earth  in  the  shape  of  a 
semi-ellipse  in  plan,  and  having  an  axis  of  300  feet  and  a  semi-axis  of  60  feet  had  moved 
downward  and  outward  into  the  river.    Its  movement  was  singular.     It  did  not  fall 
suddenly  from  its  place,  but  advanced  with  a  regular  motion,  so  slow  and  so  gradual     J 
that  it  could  hardly  be  detected  by  the  eye  alone.     Its  measured  rate  of  advance  was 
about  a  half  an  inch  a  minute.    Before  the  cave  took  place  the  slope  of  the  bauk  was 
very  steep,  being  3i  on  1  for  the  first  35  feet  in  depth.    The  earth  moved  was  not     ' 
washed  away,  but  lies  at  the  bottom,  reducing  the  slope  of  the  bank.     Of  course  so 
steep  a  slope  of  earth  could  not  be  permanent,  but  the  immediate  cause  of  the  cave 
was  a  pond  of  rain-water  collected  and  held  a  short  distance  from  the  crest  of  the    ' 
bank  by  the  railroad  tracks.    A  few  months  later  a  similar  cave  occurred  from  the    ; 
same  cause  in  the  Carrollton  Bend.    This  cave  was  not  near  any  of  the  protected    f 
portion  of  the  bank.  I 

In  regard  to  the  protection  of  Carrollton  Bend,  I  would  recommend  that  the  method  I 
of  protection  by  a  continuous  mattress  be  abandoned,  and  that  by  submerged  spurs  j 
be  adopted  in  in  its  place.  I  think  that  the  trial  has  gone  far  enough  now  to  clearly-  I 
indicate  that  the  latter  method  is  the  best  for  this  locality.    It  is  certainly  more  dur*-    i 
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able,  is  easier  to  coQstruot,  and  is  not  more  expensive,  and  an  ii^nry  to  a  part  of  it  ia 
not  so  likely  to  lead  to  general  destruction. 

For  details  of  the  last  season's  work,  I  would  refer  to  the  report  of  ms  assistant, 
Mr.  H.  S.  Douglas,  which  is  transmitted  herewith.  In  this  report  will  be  found  a 
tabulated  statement  of  labor  and  material  expended  in  this  work. 

The  collector  of  the  port  has  not  yet  furnished  me  with  the  commercial  statistics 
of  New  Orleans  for  the  past  year.  It  is  expected,  however,  to  receive  them  soon  after 
the  close  of  the  fiscal  year,  and  they  will  then  be  forwarded. 

IMPROVINQ  MfSSISSIPPI   RIVER  (NO  LIMIT). 

Money  statement. 

New  Orleans  Harbor: 

July  1, 18-^,  amount  available 137,472.40 

July  1, 1*^S,  amount  expended  during  dncal  year  ending  June  30,  1888, 
exclusive  of  outstanding  liabilities 3.3,180.44 

July  1,1883,  balance  available 4,291.96 

(Amount  (estimated)  reontred  for  completion  of  existing  project 620, 000. 00 
Amonutthatcan  be prontably expended i nfisoal year eudtng June  :)0,  ISM  100, 000. 00 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acte  of  1866  and  1867. 

RBCTIFICATION  OF  THB  RED  AXD  ATCHAFALAYA  RIVERS. 

The  adopted  project  (see  report  of  Chief  of  Engineers,  Part  IV,  1885,  pages  2560 
and  2562)  is  as  follows: 

*' A  series  of  brush  dams  should  be  placed  in  the  Atchafalaya,  w4th  the  upper  one 
below  Bayou  des  Olaizes.  and  the  others  at  intervals  not  exceeding  one-quarter  of  a 
mile.  These  dams  should  be  built  up  to  Just  below  low  water.  It  is  the  intention 
that  these  dams  shall  permit  a  passage  down  the  Atchafalaya  of  a  volume  equal  to 
the  flood  discharge  of  Red  River,  and  in  oonstruction,  their  height  and  the  width 
between  spurs  can  be  so  adjusted  as  to  accomplish  this  result. 

•  •  •  •  •  • 

''They  should  be  constructed  with  a  sill  not  less  than  300  feet  wide,  up  and  down 
stream,  and  extending  transversely  up  to  the  high- water  banks.  Above  low  wator 
they  should  be  heavily  riprapped.  Tiie  dam  should  be  built  upon  this  sill,  with  con- 
centric  and  diminUhiuff  cribs,  constructed  as  are  those  now  being  used  in  New  Or- 
leans Harbor.  While  tne  ends  of  these  cribs  would  reach  about  to  low  water,  their 
concentric  position  would  leave  a  depression  not  less  than  5  feet  deep  over  the  mid- 
dle of  the  crest  to  afford  at  all  stages  access  to  the  navigation  of  the  Atchafalaya. 


••THE  KEEPING  OPEN  A  NAVIGABLE  CHANNEL  FROM  THE  RED  INTO  THE  MISSISSIPPI 

RIVER. 

•  ♦  *  -  «It  has  been  proposed  to  effect  this  by  placing  a  low- water  dam  across  Old 
River,  between  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  elevation  of 
about  10  feet  above  the  obstructions  in  Upper  Old  River,  which,  before  the  present 
conditions,  induced  by  the  enlargement  of  the  At'^hafalaya,  was  the  natural  and  bet- 
ter channel.  The  redevelopment  of  this  channel  would  probably  require  the  assist- 
ance  of  dredging  and  spur-jetties." 

The  act  of  August  5,  1^6,  appropriated  $187,500  for  this  work,  and  a  plan  was  pre- 
pared as  follows  for  the  expenditure  of  this  money :  To  set  aside  $15,000  f  jr  the  main- 
tenance of  navigation  through  Old  River  during  the  low- water  season  of  ldS7 ;  to- 
purchase  the  plant  necessary  for  sill  constrnctiou,  and  to  build  one  sill. 

At  the  date  of  my  last  report,  in  pursuance  of  thiH  plan,  a  survey  of  the  proposed 
location  of  the  contraction  works  had  been  made  for  comparative  purposes  and  to 
determine  the  proper  location  for  the  first  sill,  aud  the  necessary  plant  was  bein^ 

fathered  together  to  be  in  readiness  for  work  as  soon  as  the  river  should  reach  a  suf- 
oiently  low  stage.  I  was  of  the  opinion  at  that  time  that  work  could  only  be  dun& 
to  advantage  when  the  river  was  quite  low.  The  experience  of  the  past  year  has 
indicated,  however,  that  work  can  be  done  at  almost  any  stage  short  of  extreme 
flood.  The  saving  in  the  cost  of  brush,  stone,  etc.,  which  must  be  brought  from  a 
diataace,  compensates  for  the  increased  cost  of  sinking  the  mattresses  iii  place. 
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TSB  MAINTENANCB  OF  NAVIGATION  THROUGH  OLD    RIVEB  DURING  THE  LOW-WATBR 

SEASON  OF   1887. 

The  method  by  which  it  was  hoped  to  aocompliah  this  resalt  was  by  employing  a 
«tern- wheel  steam- boat  in  washing  and  scraping  the  mad  and  sand  on  the  bai9|  and 
by  the  eonstraotion  of  temporary  spar-dikee  to  increase  the  sconr. 

The  conditions  ^ceding  this  low  water  were  very  no&vorable  for  securing  and 
maintaining  a  navigable  channel.  The  flood  of  1887  was  not  excessive  at  the  month 
of  Red  River.  The  greatest  recorded  height  uu  the  Barbre's  gauge  was  43.1  feet, 
April  tf.     It  reached  49.9  feet  in  1682. 

The  river  began  to  riw  in  November,  1886,  af^iined  its  maximum  April  19,  1^87, 
«ud  from  this  time  the  fall  was  rapid  and  nnchecked.  During  this  rise  and  fall  the 
•direction  of  the  current  in  Old  River  was  reversed  ten  times,  and  its  velocity  varied 
€rom  nothing  to  a  very^  rapid  flow.  During  the  time  that  the  water  was  falling  down 
4io  a  15  foot  staij^,  when  the  wheel  of  a  st^m-boat  could  act  with  e£fect  on  the  bot- 
tom, the  direction  of  the  current  was  reversed  five  times,  and  there  was  a  swift  car- 
rent  towards  the  Mississippi  for  twenty-one  days,  a  swift  current  towards  the  Atoha- 
€alayaTor  seven  days,  and  seventy  days  on  which  there  was  a  gentle  current  or  no 
•«iifrettt  «t  all.  Ab  wouid  be  expected,  this  left  a  large  amount  of  sand  in  the  bed  of 
Old  River.  This  bed  had  a  cross-section  broad  and  flat  and  no  w^-deflned  ]«w- 
-water  channel  existed  throuffh  it. 

The  level  of  the  bottom  of  the  river  varied  firom  about  4  feet  above  the  seroof  Ba«l>fe's 
;9aage  to  a  few  feet  below,  bat  the  whole  length  of  Old  Rivar,  about  6  miles,  would 
practically  be  dry  ^und  when  the  gaoges  at  its  extrsmitiss  shoald  fall  to  eoto. 
With  such  a  condition  of  a£fairs  the  chance  of  securing  and  maintaining  a  navigable 
•ohannel  daring  the  low- water  season,  at  any  cost  that  would  be  admissible,  was  very 
poor  indeed.  Still,  if  tlie  Red  and  Mississippi  ri  vms  shonkl  attain  a  deoided  difference 
<of  level  and  so  cause  a  current,  or  if  they  should  not  fall  below  5  feet  on  the  gauge, 
there  was  a  fair  chance  of  success.  Accordinalyy  guide-piles  were  driven  across  ttie 
^ars  to  secure  the  boats  while  washing  with  their  wheelti,  and  spur-dikes  were  built 
in  wide  sections  to  contract  the  water-way;  but  all  to  no  purpose.  The  two  rivers 
ifell  together  aad*tlie  necessary  current  was  wholly  lacking.  The  Barbre's  gft^Bp 
Tecorded  1/^  feet  below  zero  September  18,  the  Red  River  Landing  gauge  reading  i^ 
4ibovB.  In  November  the  Red  River  Landing  gange  went  down  to  within  .*«25  of  zero. 
-4;he  lowest  for  many  years.  Barbre's  gauge  then  read  1  foot  above  zero.  During  all 
this  time  the  bottom  of  Old  River  was  out  of  water,  and  teams  were  crossing  it  on  a 
•dry,  dusty  road.  All  hope  of  maintaining  a  channel  was  abandoned  early  in  Septem- 
ber, and  the  work  done  thereafter  was  simply  with  a  view  to  take  advantage  of  any 
rise  that  might  come  to  clear  out  the  channel.  A  rise  in  the  Red  River  finally  began 
4bbeut  the  Ist  of  December,  and  on  the  10th  the  gauge  at  Barbre's  Landing  reached 
-8.5  feet,  that  at  Red  River  Lauding  reading  2.60.  On  this  day  the  small  steam-boat 
Colonel  Hooker  passed  from  the  MisMssippi  to  Red  River,  and  navigation  was  thasre- 
aumed  in  Old  River  after  an  interruption  of  one  hundred  and  twenty  days.  The  Red 
Biver  continued  to  rise,  reaching  19.1  feet  on  Barbre's  gauge  December  31.  On  the 
«ameday  Red  River  Landing  gange  read  6.40,  thus  giving  a  fall  of  13  feat  in  less 
than  six  miles.  (The  zero  of  Barbre's  gange  is  0.3  above  that  of  the  Red  River  Land- 
ing gange.)  The  resulting  current  was  ot  course  very  strong:  the  rush  and  roar  of 
the  water  was  audible  fur  a  long  distance.  The  dikes  in  Old  River  were  not  designed 
to  withstand  such  a  terrible  current,  and  of  course  suffered  considerably.  The  ex- 
■act  amount  of  iinury  that  they  received  can  not  yet  be  determined  as  they  are  still 
«ubDierged.  Under  the  action  of  this  current  the  channel  became  much  deeper  and 
straighter,  and  all  of  the  sand  seemed  to  have  been  carried  out  into  the  Mississippi. 
The  sand  at  first  formed  a  great  bar  that  extended  half-way  acoss  the  river,  but 
lihis  bar  was  soon  washed  away.  After  this  the  Old  River  channel  was  in  very  good 
•condition,  better  than  it  had  been  for  some  years;  but  no  permanent  improvement 
4ias  been  made.  With  changing  current  it  will  soon  fill  up  again.  It  is  at  present 
^deteriorating,  and  it  is  a  question  whether  it  will  be  in  any  better  condition  than  it 
was  last  year  when  the  low  stage  is  reached.  Nothing  but  a  regular  current  flowing 
in  <»Be  direction  during  the  latter  half  of  the  falling  stage  of  the  river  can  be  reliea 
upon  to  secure  and  maintain  a  navigable  low- water  channel. 

AT  THIC  HEAD  OF  THE  ATCHAFALAYA. 

The  anproved  project  provided  for  the  coustruction  of  one  of  the  six  sills  which  are 
t»  be  placed  in  the  Atchafalaya  b»lo\v  Bayou  des  Glaizes.  With  the  approval  of  the 
•Commission  it  was  deoided  to  place  the  upper  one  first,  and  the  location  fixed  upon 
was  about  500  feet  below  the  month  of  the  bayon.  The  bottom  of  the  river  was 
•c.irefully  dragged,  and  all  snags  found  were  pulled  and  removed. 

In  the  sill  a  Mingle  course  of  mattresses  3  feet  thick  was  used,  inst<>ad  of  two  courses 
Id  inches  thick  a<i  was  first  proposed.   No  ditfieulty  was  experienced  in  sinking  the 
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mattresses  exactly  in  the  place  desired.  They  were  made  to  lap  5  feet  on  each  other, 
and  1  aoi  satintied  that  the  bottom  was  completely  covered  and  protected.  When 
this  reHult  can  be  secured  the  advantages  of  a  single  thick  mattress  are  obvions.  It 
costs  less  to  baild  and  sink  than  two  thin  mattresses,  and  when  sunk  it  has  all  of  the 
stone  on  top  of  it,  where  it  will  do  the  most  good. 

The  sill  when  completed  was  304  feet  wide  up  and  down  stream.  Neither  bank  was 
found  to  have  a  slope  greater  than  1  on  4,  so  that  no  cribs  were  needed.  The  left  bank, 
however,  was  rough  and  uneven,  and  considerable  grading  was  necessary  to  reduce 
it  to  a  smooth  slope  so  that  a  mattress  could  be  placed  upon  it.  The  left  bank  had  a 
well-defined  crest  and  the  mattress  work  was  terminated  there.  Connection  with  the 
levee  was  securea  by  three  earthen  spurs  with  horizontal  crests.  These  spurs  being 
above  ordinary  high  wat«r  were  simply  sodded.  On  the  right  bank  the  mattress  ends 
at  a  height  of  about  35  feet  on  the  gauge.  It  was  then  connected  with  the  main 
levee  by  two  sloping  earthen  spurs  paved  with  stone.  These  spurs  were  10  feet  wide 
on  top  and  had  side  slopes  of  1  on  3.  The  pavement  was  about  6  inches  thick,  the 
Atones  set  in  place  by  hand  as  in  ordinary  rough  street  paving.  I  was  aft-aid  of  the 
action  of  waves  and  current  on  these  structures,  and  had  grave  doubts  as  to  their 
stability.  As  the  Water  rose  against  them  they  became  very  soft,  and  it  was  easy  to 
thrnst  a  stick  through  them  from  top  to  bottom.  Nevertheless  they  held,  and  now 
that  the  water  has  fkllen  away  fh>m  them,  they  show  no  injury  whatever,  and  no 
more  settlement  than  would  be  expected  in  a  new  bank  of  earth.  In  high  water  the 
ctin^nt  made  a  strong  break  over  them.  Their  sucodse  in  this  case  makes  me  think 
that  they  could  be  used  to  advantage  in  cases  of  bank  protection  to  replace  the  pet- 
iakable  portion  of  s^nrs  between  high  and  low  water. 

As  the  place  where  the  sill  was  put  down  is  remote  and  inaccessible,  the  cost  of  in- 
fltatlation  was  heavy.  It  was  necessaty  to  erect  some  buildings  and  to  drive  a  well 
to  84'cnre  a  supply  of  drinking  water.  This  well  was  sunk  in  the  bed  of  the  river  to 
a  depth  of  127  feet  bdlow  zero  of  the  gauge,  or  about  170  feet  below  the  seneral  level 
of  the  country.  The  well  flows,  but  a  pump  is  used  to  increase  the  supply.  The  wa- 
tei;  is  clear  and  wholesome  and  unaffected  by  the  stage  of  the  river.  The  perman- 
Mnate  test  shows  it  to  contain  but  very  little  organic  matter.  When  first  drawn 
from  the  well  it  contains  some  soluble  salt  of  iron.  This,  however,  is  soon  oxidized 
and  precipitated  on  exposure  to  the  air. 

The  willow  bruMh  required  for  the  work  was  cut  from  private  land  in  the  vicinity. 
A  price  of  |l  perucre  (equal  to  about  li  cents  a  cord)  was  paid  for  the  privilege.  The 
total  cost  of  willows  delivered  on  United  States  barges  at  the  work  was  |f.64f  per 
cord ;  7,438  cords  were  used. 

The  rock  for  ballast  was  quarried  by  hired  labor  at  a  point  near  Harrisonburg, 
La.,  and  towed  to  the  work.  The  Louisiana  Manufacturing,  Mining  and  Quarry 
Company,  with  whom  a  contract  for  stone  had  been  made,  failed  after  delivering  307 
tons. 

The  Qovemment  profited  by  the  failure,  as  the  stone  was  obtained  about  30  per 
cent,  cheaper  thau  it  would  have  been  under  the  contract. 

The  following  is  a  statement  of  the  cost  of  stone; 

Boek  qaafried  at  and  towed  from  Harrisonburg,  La.,  September  1,  1887,  to  March  16, 
18t5d.  inclusive:  ' 

Cost  of  quarrying  and  loading $14, 437. 86 

Cost  of  towing 7,0«i.63 

Totol  cost  of  12,176  tons  of  rock  deliveied  at  Simmesporl 21,466. 49 

CoBtof  qnarrying per  ton..  1. 18i 

Cost  of  towing do 57i 

Cost  of  1  ton  of  rock  delivered 1.76i 

Estimate  does  not  include  price  paid  for  qi^rry  right. 

Bock  quarried  and  delivered  at  West  Melville,  La.,  by  the  Louisiana 
Quarry  Companv : 
Three  hundred  and  seven  and  five- tenths  tons  of  rock  delivered  at 

West  Melville,  at  $1.75  per  ton 538. 12i 

Cost  of  loading  oa  barge 242. 93| 

Cost  of  towing  to  Simmsport 44.42 

Total  cost  of  307.5  tons  of  rock  deli vered  at  Simmsport 825. 48 

Cost  per  ton  delivered 2.6tti 

Total  amount  of  rook  delivered,  12,484.4  tons ;  at  a  total  cost  of  $23,291.97 :  cost  per 
ton,$1.78i.  '  ^ 
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The  cost  of  loading  and  towing  the  rock  received  at  West  Melville  (i.  e.,  the  coo- 
tractor's  rock)  was,  of  course,  somewhat  heavier  than  it  would  have  been  if  a  larger 
quantity  had  been  delivered.  A  ffood  deal  of  the  rock  was  obtained  from  the  bed  and 
low-water  banks  of  the  Ouachita  River.  For  this  no  payment  was  made.  When  the 
river  rose  it  was  necessary  to  obtain  it  from  land  belonging  to  private  parties.  Tbia 
was  done  in  two  cases^  a  stipulated  sum  being  paid  for  a  general  right  to  qnarr^^  rock 
on  the  owner's  land.  Fifty  dollars  w^as  the  consideration  in  each  case.  This  amounted 
to  abont  4  cents  a  ton  in  place  for  the  rock  thus  obtained.  The  right  to  quarry  there 
still  holds  good. 

The  falling  river  shows  the  mattress  pretty  thoroughly  filled  with  silt. 

The  high-water  area  of  cross-section  of  the  river  at  the  point  where  the  sill  is 
placed  was  63,479  square  feet.  The  area  below  zero  was  15.147  square  feet.  It  is- 
now  59,823  and  13,5^  square  feet,  respectively.  This  small  cnange  in  a  large  section 
of  the  river  can  of  course  have  no  noticeable  eifect  on  its  regimen.  The  sillwill  pre- 
vent the  river  from  getting  any  larger  at  that  particular  section,  but  that  is  about 
all  it  can  accomplish.  A  detail  plan  and  estimate  has  been  prepared  for  a  low  dam 
to  be  erected  on  this  sill  whenever  the  commission  shall  order  its  construction.  Th» 
sill  and  dam  will  reduce  the  high-water  section  to  50,700  sqnare  feet,  and  the  section 
below  zero  to  4,500  sanare  feet.  Whether  this  contraction  will  be  sufficient  is  an 
open  question.  A  35-ioot  stage  at  Simmsport  gives  29  feet  at  Melville,  abont 30  miles 
below :  10  feet  more  causes  only  a  foot  or  two  rise  below,  showing  that  the  water 
must  then  escape  over  the  banks.  The  area  of  discharge  at  Simmsport  at  35  feet  was 
47,000  sqnare  feet;  after  the  proposed  contraction  it  will  be  36,000  square  feet.  The 
average  section  near  Melville  at  29  feet  is  H7,000  feet.  From  this  it  would  appear 
that  the  lower  Atchafalaya  will  still  be  overtaxed  at  extreme  high  water.  Still  i^ 
great-er  reduction  than  20  per  cent,  at  a  eiven  point  would  hardly  be  judicious,  as  it 
might  cause  a  current  that  would  itself  be  an  obstruction  to  navigation.  The 
plan  of  dividing  the  sills  and  placing  half  of  them  10  or  15  miles  below  Simmsport 
may  be  worthy  of  consideration. 

The  long  interruption  of  navigation  dne  to  the  closure  of  Old  River,  and  the  loos 
and  hardship  suffered  by  the  large  number  of  people  whose  only  route  to  markets  is 
through  this  place,  caused  me  no  little  anxiety  and  regret,  and  the  temptation  to 
incur  unjustifiable  expenditures  in  the  hope  of*affording  them  relief  was  very  hard 
to  resist. 

I  have  given  to  the  ''  Atchafalaya  problem  "  much  thought  and  study.  I  visited 
the  locality  eleven  times  during  the  past  season  and  spent  forty-seven  days  on  the 
work. 

It  is  evident  that  there  are  four  different  and  to  some  extent  conflicting  intereats 
to  be  considered  in  any  plan  for  the  rectification  of  the  Red  and  Atchafalaya  rivers^ 
namel  V : 

1.  The  navigation  of  the  Mississippi  River. 

2.  The  navigation  of  the  Red  River  and  its  tributaries. 

3.  The  navigation  of  the  Atchafalaya  and  its  connecting  waters. 

4.  The  interests  of  the  inhabitants  of  the  valleys  of  these  several  streams. 
Whatever  is  done,  therefore,  must  have  in  view  to  maintain  at  all  times  the  free 

and  unobstructed  navigation  of  the  Mississippi  River  at  and  near  the  mouth  6f  the  Red ; 
must  secure  at  all  stages  of  the  water  a  safe  and  easy  entrance  into  the  Red  River 
and  its  tributaries ;  must  effect  a  like  result  for  the  Atchafalaya  and  its  connecting 
waters ;  and  finally,  must  secure  all  of  these  benefits  without  producing  any  change 
in  the  high -water  regimen  of  these  several  rivers  whereby  territory  shall  be  subjected 
to  overflow  which  is  now  safe.  And  any  plan  which  does  not  promise  to  secure  all 
of  these  results  is  defective  and  ought  to  be  rejected.  The  dangers  to  be  averted  and 
the  obstacles  to  be  overcome  are,  so  far  as  the  Mississippi  River  is  concerned,  the 
Angola  Bar  and  the  deflection  of  its  waters  in  ever-increasing  quantities  down  the 
Atchafalaya,  which  might  in  time  (due  to  its  shorter  length)  exceed  in  capacity  the 
main  stream,  and  finally  become  the  sole  outlet  of  the  Mississippi.  The  first  heavy 
storm  would  then  close  the  present  mouth  of  the  river,  the  bar  at  Angola  would  soon 
rise  above  the  water,  and  the  city  of  New  Orleans  and  all  the  towns  and  villages  for 
more  than  three  hundred  miles  from  Red  River  to  the  jetties  would  be  situated  on 
an  inland  lake.  Nor  would  this  great  loss  be  compensated  in  any  measure  by  the 
small  advantage  of  a  good  harbor  at  the  new  mouth.  The  Atchafalaya  Bay  is  much 
less  favorable  for  improvement  than  was  the  present  mouth  of  the  Mississippi. 

The  present  difficulty  in  Old  River  is  an  insufficient  low-water  channel,  due  to  the 
frequent  changes  in  the  direction  of  the  current,  which  flows  sometimes  towards 
the  Mississippi  and  sometimes  from  it,  and  to  the  existence  every  year,  at  different 
stages  of  the  water,  of  long  periods  when  there  is  no  current  at  all.  The  absence 
of  a  current  renders  the  ordinary  contraction  works  almost  wholly  ineffective.  This 
Old  River  channel  is  the  obstacle  to  the  entrauoe  of  the  Red  River,  and  also  of  the  At- 
chafalaya. During  the  past  season  all  access  to  these  rivers  from  the  Mississippi  was 
prevented  for  a  period  or  one  hundred  and  twenty  days  by  reason  of  this  Old  River 
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obstractioD.  This  channel  can  not  be  maintained  by  a  eystem  of  annual  dredeing 
at  any  moderate  expense.  The  (detracted  channel  is  nearly  6  miles  long  and  its 
bottom  18  of  such  shifting  and  sliding  material  that  the  amonnt  of  dredging  would 
have  to  be  vastly  greater  than  the  apparent  results  obtained,  for  the  siden  would 
slide  in  and  fill  up  the  cut  almost  as  fast  as  it  was  made. 

It  may  perhaps  be  asked  how  there  can  be  any  daneer  of  the  Mississippi  go- 
ins  down  to  the  Atchafalaya  if  Old  River  is  constantly  tilling  np^  or  how  the  Atcha- 
falaya  can  get  larger  and  Old  River  smaller  at  the  same  time.  The  high-water  width 
of  Old  River  is  equal  to  that  of  the  Mississippi  and  very  much  greater  than  that  of 
the  Atchafalaya,  so  with  less  mean  depth  it  can  carry  much  more  water  than  the 
Atchafalaya  can.  The  work  of  the  water  is  therefore  applied  to  the  smaller  sections 
of  the  latter  river  many  miles  below  its  head.  But  when  once  the  Atchafalaya  is 
large  enough  the  Mississippi  will  make  very  short  work  with  the  obstructions  in  Old 
River.  As  to  the  remedy,  several  have  been  proposed,  the  purpose  and  effect  of  wUieh 
is  shown  upon  the  accompanying  sketches. 

Xo.  1  represents  the  condition  ofthe  water  in  these  rivers  at  the  present  time.  The  bulk 
of  the  Red  River  water  flows  seaward  through  the  Atchafalaya;  thatof  the  Mis^tissippi,. 
of  course,  follows  its  own  channel,  and  there  is  a  current  flowing  through  U^)per  and 
Lower  Old  River  to  the  Mississippi,  or  the  reverse,  according  as  the  former  is  higher 
or  lower  than  the  latter.  When  the  two  rivers  are  at  the  same  level,  which  happens 
mach  oftener  than  one  would  suppose,  there  is  no  current  between  them.  For  the 
purpose  of  maintaining  navigation  through  Old  River  a  current  from  the  Red  River 
is  more  effective,  for  it  carries  much  less  s^iment.  A  gentle  current  from  the  Missis- 
sippi, loaded  as  its  water  is  with  silt,  causes  a  rapid  and  extensive  deposit  in  the 
broad  and  flat  channel  of  Old  River,  a  deposit  that  the  falling  river  is  seldom  able  to  re- 
move. The  deposit  has  been  greater  in  Upper  than  in  Lower  Old  River,  and  the  result 
is  that  at  low  stages  no  water  passes  through  this  channel  at  all,  and  the  condition 
is  as  diown  in — 

No.  2. — Here  Upper  Old  River  plays  no  part  at  all  and  is  left  out  of  the  question. 
When  the  current  is  towards  the  Mississippi  the  Red  River  water  divides  at  the  point 
opposite  Barbre's  Landing,  part  going  aown  the  Atchafalaya  and  the  rest  flowing 
out  to  the  Mississippi.  If  this  condition  could  be  maintained  and  the  divisiou  of  the 
water  fairly  made  tne  problem  would  be  a  very  simple  one.  But  whenever  the  Mis- 
sisttppi  is  the  higher  the  whole  thing  is  changed.  Its  silt-bearing  water  flows  towards 
the  Atchafalava,  it  raises  the  water  at  Barbre's,  and  the  current  checks  itself.  Tho 
sediment  is  thrown  down  and  so  the  dioaling  goes  on  ;  and  if  both  rivers  get  very 
low  the  whole  of  Old  River  Channel  for  6  miles  may  become  bare  ground,  as  it  did, 
practically,  this  year. 

No.  3  shows  the  plan  submitted  by  one  of  my  predecessors  in  this  office.  (See 
jleport  of  the  Chief^of  Engineers  for  1885,  Part  IV,  page  2824.)  In  this  Lower  Old 
River  is  closed  up,  the  bottom  of  Red  River  raised  so  as  to  give  a  suitable  fall  towards 
the  Mississippi,  and  the  Red  River  water  divided  at  the  head  of  Turnbull's  Island.  If 
this  could  be  effected  and  an  equitable  division  ofthe  water  secured  and  maintained 
it  would  be  a  solution  of  the  problem.  If  not«  then  it  would  not  differ  much  from 
what  now  exists  there,  as  shown  on  No.  2.  The  point  of  division  of  the  water  would 
simply  be  moved  a  couple  of  miles  farther  north. 

1^0.  4  shows  what  I  have  called  Mr.  Eads's  plan,  as  I  believe  he  was  an  advocate 
of  It.  It  consists  in  closing  the  Atchafalaya  by  a  high  dam  and  thus  causing  the  Rt3d 
River  to  become  at  all  stages  a  proper  tributary  of  the  Mississippi.  The  objections 
to  this  plan  are:  (1)  That  it  cuts  off  all  communication  witn  the  Atchafalaya 
and  its  connecting  waters.  (2)  That  it  greatly  disturbs  the  high- water  regimen  of 
the  Mississippi  and  renders  Iht^  whole  valley  from  Red  River  Landing  to  the  month 
liable  to  overflow  whenever  the  Red  and  the  Mississippi  are  at  flood  height  at  the 
same  time.  (3)  It  requires  the  construction  of  a  dam  100  feet  high  that  shall 
be  able  to  withstand  a  head  of  water  of  50  feet;  this  on  such  a  foundation  as  can 
be  found  in  that  country.  (4)  It  requires  the  construction  of  many  miles  of  high 
levee  on  the  south  and  west  bank  of  Red  River  to  keep  the  dam  from  bein^  turned.  . 
(5)  It  renders  the  whole  Atchafalaya  Valley  unfit  to  live  in  by  exposing  it  to  the 
constant  danger  of  a  disastrous  inundation  if  the  dam  should  happen  to  give  way. 

No.  .5  represents  a  connection  established  between  the  rivers  by  means  of  a  canal 
and  locks.  In  this  plan  Old  River  might  be  closed  by  means  of  a  dam  at  Oarr's  Point, 
in  which  case  all  loss  of  water  down  the  Atchafalaya  would  be  prevented,  or  the  rivers 
might  be  left  as  they  now  are,  in  which  case  the  Atchafalaya  would  continue  to  en- 
large. The  first  would  be  open  to  about  the  same  objections  as  in  the  case  of  No.  4^ 
with  the  additional  one  that  the  head  of  water  might  be  on  either  side  ofthe  dam. 
The  oanal  might  of  course  be  located  at  any  point  from  Bougere  down  to  Plaquemine^ 
or  even  lower.  The  principal  obieotion  to  this  plan  is  the  difficulty  of  constructing, 
maintaining,  and  operating  a  lock  where  the  foundation  is  so  poor,  the  lift  so  great, 
and  the  conditions  to  which  it  is  subjected  so  varied.  Besides,  navigation  throngh 
locka  is  tedious  and  unsatisfactory  and  even  dangerous  for  the  kind  of  craft  ased  here, 
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wheD  compared  with  navigatioD  on  a  free  and  nnobstmoted  channel,  for  it  mnst  be 
Temembered  that  there  are  ooal-tows  and  timber-rafts  as  well  as  steam- boats  to  be 
accommodated  here. 

The  plan  proposed  by  the  Mississippi  River  Commission  I  have  ffiven  before.  It 
consists  of  a  series  of  low  dams  in  the  Atchafalaya  to  prevent  its  further  enlargement 
and  limit  its  outlet  capacity.  It  also  provides  for  a  low-water  dam  across  Old  River, 
lietween  the  Red  and  the  Atchafalaya,  whose  crest  shall  have  an  elevation  of  abont 
10  feet  above  the  obstructions  in  Upper  Old  River,  to  deflect  the  Red  River  when 
below  this  stage  do^fn  Upper  Old  River,  which,  before  the  present  conditions,  induced 
by  the  eularc^ement  of  the  Atchafalaya,  was  its  natural  and  better  channel. 

So  far  as  the  Mississippi  River  is  concerned,  it  is  all  that  conld  be  desired,  as  it 
prevents  the  further  enlargement  of  the  Atchafalaya  and  limits  its  outlet  capacity. 
As  to  the  Red  River  (in  low  and  intermediate  stages)  it  cuts  off  direct  communication 
with  the  Atchafalaya  and  in  effect  joins  Tambull's  Island  on  its  western  boundary 
to  the  mainland.  The  water  of  the  Red  must  tben  flow  through  Upper  Old  River 
until  it  reaches  the  foot  of  the  island;  here  the  water  will  divide  and  part  flow  to 
the  Atchafalaya  and  the  rest  to  the  Mississippi  (see  No.  6),  ju^t  as  iu  No.  2  it  divided 
at  Barbre's  and  in  No.  3  at  the  head  of  the  island. 

I  have  said  that  the  water  would  divide  at  the  foot  of  Tumbull's  Island,  but  this 
would  not  always  take  place.  The  Atchafalaya,  being  depri  ved  of  its  supnly  of  water 
by  the  Red  River  Dam.  would  fall  rapidly  to  something  like  Gulf  level,  and  this  wonM 
often  cause  all  of  the  Red  River  discbarge  to  turn  the  point  of  the  island  and  flow 
swiftly  towards  the  Atchafalaya.  If  the  end  of  the  island  was  not  protected  it  would 
«ncroach  upon  it  and  might  in  time  wash  it  all  away  and  build  it  up  again  and  so 
Tetum  to  its  present  condition,  flanking  the  dam.  In  any  case  that  portion  of  Old 
River  from  TnmbulFs  Island  to  the  Mississipni,  having  no  regular  current  flowing 
through  it,  would  be  as  bad  as  ever  and  the  obstructed  portion  would  simply  be  re- 
duced from  6  miles  to  1.  This  can  not  be  accepted  as  a  complete  solution  of  the  Atch- 
afalaya problem. 

After  a  careful  study  on  the  ffround,  during  the  past  season,  of  all  the  conditions 
that  enter  into  the  solution  of  this  problem,  I  offer  the  following  addition  to  the  plan 
proposed  by  the  Commission.  "I'his  addition  is  designed  to  correct  the  single  defect, 
which  I  have  already  pointed  out,  in  an  otherwise  satisfactory  project. 

Beginning  at  the  foot  of  Turn  bull's  Island,  I  would  construct  a  Jetty  along  the  middle 
•of  the  Old  River  extending  out  into  the  Mississippi,  this*  Jetty  to  have  a  height  in 
•due  relation  to  that  of  the  Red  River  dam  and  a  form  in  plan  such  us  to  deliver  the 
Red  River  water  to  the  Mississippi  with  the  minimum  amount  of  shock. 

The  effect  of  the  jetty  would  be  to  secure  a  good' and  easy  entrance  iuto  the  Red 
River  at  all  stages,  for  it  would  force  a  current  out  to  the  Mississippi  during  the  fall- 
ing stage  of  the  rivers,  and  the  current  of  the  Mississippi  sweeping  past  the  end  of 
the  Jetty  would  prevent  the  formation  of  the  bar  that  is  usually  found  at  the  mouth  of 
a  tributary.  It  would  also  secure  an  ample  and  easy  entrance  into  the  Atchafalaya,  for 
this  river,  being  deprived  of  all  water  from  the  Red  River  (when  the  level  of  the  dam  was 
retiched),  would  become  a  proper  outlet  of  the  Mississippi  and  could  be  permitted  to 
take  an  amount  of  water  (to  be  regulated  by  the  contraction  works  in  the  Atchafa- 
laya) sufficient  to  maintain  a  channel  through  Lower  Old  Hiver  large  enough  and  deep 
enough  for  all  purposes  of  navigation.  The  Mississippi  would  not  lose  by  this  change, 
for  the  amount  of  water  that  it  would  receive  from  the  Red  would  equal  or  exceed 
that  which  it  gave  to  the  Atchafalaya.  The  low-water  discharge  of  the  Red  River 
is  abont  10,000  cubic  feet  a  second.  At  high  water  all  of  these  works  would  be  com- 
pletely submerged,  and  they  could  be  so  planned  that  they  would  not  reduce  the 
area  of  the  sections  at  which  they  were  placed  below  that  of  the  average  high- water 
section  of  the  rivers.  Thus  they  would  not  increase  the  disaster  of  flo^s  and  would 
not  render  any  place  liable  to  overflow  which  is  now  safe. 

This  is  the  plan  which  I  explained  to  the  Committee  on  Rivers  and  Harbors  of  the 
House  of  Representatives  when  I  was  ordered  to  appear  before  it  last  winter. 

Detail  plans  and  estimates  of  these  several  worKS  have  been  prepared,  to  be  ready 
iu  case  the  Commission  should  call  for  them. 

PHOTOGRAPHY. 

Iu  order  to  secure  views  of  the  work  I  sent  up  my  own  camera  for  the  use  of  my 
assistant.  He  was  able  to  secure  a  large  number  of  pictures  that  will  form  a  valua- 
ble addition  to  the  history  of  the  work  for  offlce  record.  I  transmit  herewith  a  few 
characteristic  views  for  such  use  as  the  Commission  may  desire  to  make  of  them. 
^  For  many  interesting  details  of  the  work  done  during  the  past  season  for  the  recti- 
fication of  the  Red  and  Atchafalaya  rivers  I  would  refer  to  the  report  of  my  assist- 
ant, Mr.  W.  G.  Price,  C.  £.,  who  is  entitled  to  much  credit  for  the  faithful  and 
skillful  execution  of  the  work  intrusted  to  him.  Mr.  Price's  report  is  transmitted 
herewith. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 
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COMMERCIAL  STATISTICS. 

All  the  river  commerce  of  Red  River,  Bayons  Ma^pn  and  Ten8a8,  Ouachita  and 
Black  rivers,  the  Atchafalava,  Bayons  Courtableaa  and  Des  Glaizes,  together  with 
numerous  tributaries,  and  a  large  portion  of  the  commerce  of  Bayou  Teche,  passea 
through  Old  River.  The  total  value  of  the  commerce  to  be  benefited  by  the  im- 
provement is  estimated  at  $45,000,000  annually. 

IMPROVING  MISSISSIPPI  RIVKR  (KO  LIMIT). 

Money  statement. 

a.  Rectification  of  Red  and  Atchafalaya  rivers : 

July  1,1887,  amount  available $160,371.16 

May  1, 1888,  deposit  for  overpayment .10 

$160,371.26 
July  1,  1888,  amount  expended  during  fiscal  year  ending  June  30, 

1888,  exclusive  of  outstanding  lisibilities 133, 147. 54 

July  1, 1888,  balance  available 27,223.72 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June 

30,  1890 500,000.00 

h.  Mouth  of  Red  River : 

July  1,  18H7,  amount  available 350.83 

July  1, 1888,  amount  expended  during  fiscal  year  ending  June  30,  1888  350. 83 

CONSTRUCTION  AND  REPAIR  OF  LEVEES. 

At  the  date  of  my  last  annual  report  no  work  of  levee  construction  was  in  progress. 
The  levees  throughout  my  district  were  generally  in  good  order.  The  only  gaps  on 
the  Tensas  Front  were :  Diamond  Island  Bend,  Deer  Park,  Bougere  Creyasse,  and  from 
Black  Hawk  to  Red  River.  A  break  was  threatened  in  the  United  States  Eempe 
Levee,  due  to  rapidly  caving  banks. 

On  July  2,  $15,000  was  assigned  to  the  closure  of  the  Deer  Park  Crevasse,  and  on 
the  25th  of  the  same  month,  $150,000  was  allotted  for  the  construction  of  a  back  line 
of  levee  in  the  Kempe  Bend,  and  $6,000  to  be  applied  to  the  protection  of  levees  dnr- 
iofjr  high  water. 

Surveys  were  made  during  the  month  of  August  to  locate  the  lines  for  the  new 
work,  and  plans  and  estimates  were  prepared. 

After  due  advertisement  bids  for  the  construction  of  the  two  levees  were  opened 
September  1.  The  lowest  bids  received  were:  For  Kempe  Levee  28i  cents  per  yard, 
and  for  Deer  Park  14f  cents.  Both  bids  were  reasonable  and  were  accepted.  Con- 
tract«  were  signed  September  23  and  September  14,  respectively. 

The  new  Kempe  Levee  has  a  total  length  of  19,588  feet.  The  grade  is  about  1.5  feet 
above  the  high  water  of  1884.  It  has  a  width  of  crown  of  8  feet  and  side  slopes 
of  one  on  three.  The  contractors  began  the  work  of  construction  during  the  latter 
part  of  September.  The  time  fixed  for  its  completion  was  February  1, 1888.  It  was 
reared  that  the  front  levee  would  cave  into  the  river  before  high  water.  When  the 
time  of  the  contract  expired  the  line  was  ooly  about  half  completed.  The  contractors 
were  well  supplied  with  money  and  seemed  to  have  made  every  effort  to  fulfill  their 
contract.  They  attributed  their  failure  to  bad  weather  and  inability  to  secure  a 
saffioient  force  of  good  laborers.  They  claimed  that  they  had  spared  no  expense  to 
secure  good  labor  and  had  even  brought  men  from  places  as  distant  as  Rochester, 
N.  f.  The  levee  seems  to  have  a  bad  name  among  the  workin^men  and  apparently 
not  without  cause,  if  one  can  )>elieve  all  of  the  reports  concerning  it.  I  have  beard 
that  no  less  than  eighteen  men  have  been. killed  there  in  affrays  and  drunken  brawls. 
I  do  not  vouch  for  the  truth  of  these  stories.  I  have  no  personal  knowledge  of  any 
act  of  violence  there. 

On  receipt  of  the  contractor's  application  for  extension  of  time,  I  visited  the  levee 
and  carefully  examined  the  work  done  and  what  remained  to  be  done,  and  satisfied 
myself  that  it  would  be  impossible  to  complete  the  work  before  high  water,  with  any 
force  that  could  be  worked  there;  also,  that  the  front  levee  would  in  all  probability 
hold  until  the  river  fell.  Accordingly,  I  extended  the  time  for  completion  to  January 
1, 18d9.  Work  has  been  in  progress  ever  since.  The  old  levee  has  held,  and  all  dan- 
ger is  now  past.    The  new  levee  will  doubtless  be  finished  before  the  limit  fixed. 

The  new  levee  is  19,589  feet  long,  and  contains  442,467.20  cubic  yards  of  earth. 
Up  to  date  10,994  feet  of  bank,  containing  217,146  cubic  yards,  has  been  completed^ 
and  all  of  the  right  of  way  has  been  cleared,  leaving  8,594  running  feet,  containing 
225,341  cubic  yards  yet  to  be  done. 
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Deer  Park  Crevasse  was  a  small  affair.  The  total  length  of  levee  needed  to  cloee 
it  was  12,2:^  feet,  containing  5^,006.45  cnhic  yards  of  earth.  The  grade  is  2  feet 
above  high  water  of  1882.  Its  crown  is  (5  i'eet  and  its  front  and  rear  slopes  are  1  on 
3  and  1  on  2,  respectively. 

The  contractor  was  very  dilatory  in  beginning  this  work,  and  it  was  not  until  his 
bondsmen  were  threatened  (in  November)  that  a  proper  force  was  placed  on  the 
levee.  The  work  was  not  completed  on  expiration  of  the  contract,  February  1,  l&BS^ 
and  the  time  was  extended  thirty  days,  but  before  the  month  was  np  the  contiiic tor's 
outfit  was  seized  by  his  creditors,  and  work  was  slopped.  As  there  seemed  no  pros- 
pect of  the  eontractpr's  completing  the  levee,  I  took  advantage  of  paragraph  13  of 
the  speciiicatioijs,  which  gives  the  engineer  in  char^^e  the  right  m  such  cases  to  place 
labor  on  the  work:  at  the  contractor's  cost.  Accordingly,  I  dispatched  a  quarter-boat 
with  a  force  of  laborers  from  the  Atchafalaya,  and  completed  the  levee  April  17.  No 
tools  or  implements  were  bought  for  this  work,  and  the  expenses  were  kept  down  to 
the  minimum;  nevertheless  the  cost  of  finishing  the  levee  exceeded  the  contract  price 
per  yard.  No  final  settlement  has  yet  been  made  with  the  contractor,  time  being 
necessary  to  determine  the  exact  cost  of  fiuishing  the  levee.  I  would  recommend, 
however,  that  the  contractor  be  paid  the  coutract  price  per  vard  for  all  the  earth  he 
put  in  tbH  levee.  This  matter  will,  however,  be  made  the  subject  of  a  separate 
report  later. 

In  January  certain  necessary  repairs  were  made  on  the  United  States  levee  from 
Shipp's  Bayou  to  Hard  Times.  About  4,200  cubic  yards  of  earth  was  handled  in  the 
repairs.     It  was  left  in  good  condition. 

The  Glasscock  Levee  was  again  damaged  by  beavers,  and  a  ditch  that  was  du^ 
last  year  to  drain  the  old  borrow-pits  was  completely  dammed  up  by  them.  I  visit-ea 
it  early  in  April  and  caused  a  number  of  small  charges  of  dynamite' to  be  exploded  in 
the  levee  to  crush  in  their  galleries  and  destroy  the  inmaties.  I  also  blew  out  their 
dam.    The  work  appeared  to  be  successful. 

The  flood  of  1888  was  a  moderate  one  and  none  of  the  levees  were  very  severely 
taxed.  The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  under- 
taken the  closure  of  the  Diamond  Island  Bend.  The  work  was  not  completed  before 
high  water,  bnt  doabtless  will  be  this  season.  With  this  gap  closed  the  only  breaks 
in  the  lines  of  levees  in  my  district  will  be  Bongere  Crevasse,  about  23,400  feet  lon^, 
and  Black  Hawk  to  Red  River,  about  90,000  feet.  As  the  water  falls,  however,  addi- 
tional gaps  may  be  caused  by  caving  banks. 

The  report  oi  my  assistant  in  charge  of  levees,  Mr.  H.  S.  Douglas,  is  transmitted 
herewith. 

MORGANZA  CREVASSB. 

The  soundings  of  the  Morganza  sections  made  in  1887  were  repeated  in  February 
1888.  by  a  small  party  detached  from  the  Atchafalaya.  The  following  tables  give  the 
results  arranged  for  comparative  purposes.  They  clearly  indicat-e  the  value  of  the 
improvement.  These  sections  are  all  referred  to  a  water-surface  20  feet  above  the 
Memphis  datum. 

No. — 1.  Table  ahomng  increase  and  decrease  in  area  and  in  hydraulic  r<idiu8,  cross- sec- 
tions  of  Morganza  Keachy  Mississippi  Hirer, 


Section. 


Area. 


Above  crevasse. 

Section  1    

Section  2 

Sections 

Section  4 

Section  5 

Section  6    

Section? 

Behw  erevcuse. 

Section  8 

Section  9    

Section  10 

Section  U 

Section  12 

Section  13 

Section  14 

Section  15 


1887. 


113. 697 
121  899 

99,906 
106,841 
109, 702 

97,277 
101. 845 


93,093 
89.658 
80.193 
81,109 
109.733 
115. 445 
87, 925 
86,737 


Increase.  Decrease. 

1888.  ! 


110,048 
119, 845 
101, 182 
105, 719 
112,743 
100,  284 
101, 767 


97,226 
94.911 
92, 082 
93, 192 
111,957 
113,966 
97, 187 
87,355 


Pereent. 

Percent. 
.032 

;;:;:.*"**.*. 

.016 

.012 

.010 

.027 
.030 
.004 

.044 
.058 
.148 
.148 

.020 

.012 

.105 
.018 

Hydraulic  radina. 


Tncreaee. !  Decrease. 


1887. 


1888. 


44.3 
•37.7 
48.6  ' 
58.4  . 
49.2 
40.8  i 
35.2  . 


33.1 
41.0 
40.1 
40.4 
48.5 
40.0 
28.0 
34.9 


45.0  i 

37.4 

48.7 

61.3 

48.8 

43.1 

36.8 


38.1 
40.2 
41.3 
41.0 
49.7  I 
88.7  . 
26.6 
37.2 


Per  cent. 
.015 

.'662" 

PercenL 
.007 

.040 

.008 

.056 

.045 

.151 
J029' 

.019 

.014 
.024 


.065 


.038 
.050 
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No.  2.~~TaJ>le  showing  increase  and  decrease  in   area  and  in  hydraulic  radius,  cross- 
sections  of  Morganza  Eeach,  Mississippi  Biver, 


Section. 

Area. 

Increase.  Decrease. 

Hydraolic  radias. 

Increase. 

Deere  :ise. 

1883. 

1887. 

1883. 

4.3.5 
87.6 
67.7 
64.8 
5\0 
42.4 
29.5 

37.2 
37.4 
50.6 
47.7 
58.1 
47.4 
85.7 
42.3 

1887. 

Above  crevattse. 
Section  I '. 

112  186 

113.  697 

FerenU. 
.013 
.004 

Percent 

44.3 
37.7 
48.6 
58.4 
49.2 
40.8 
35.2 

83.1 

Per  cent. 
.018 
.003 

Per  cent. 

8ection2  

1U.683       12l!899 
ll8  908         1)9  9<>6 

Sectiun  3       - . 

.160 

282 

Section  4 

110,  312 
1L»9. 7.50 
108, 599 
104.633 

110,970 
92, 183 
1U9.  »<69 
96.967 
127,352 
131.315 
12'.  404 
102, 130 

106.  841 
109,  702 
97,  277 
101,345 

9.1.003 
89.658 
80, 193 
81. 169 
109,738 
11.^445 
87,  925 
83.737 

.031 
.154 
.104 
.031 

.161 
.027 
.  270 
.162 
.138 
.120 
.275 
.160 

098 

Section.) 

.  io:» 

Section  6 

.037 

Section  7 

.193 

Sections 

.110 

Section  9 

41.0  1          .096 

40.  1  I   -  - 

Section  IC 

.207 

Section  11 

40.4 
4f.5 
40.0 
28.0 
34.9 

153 

Section  12 

.166 

Section  13  . . 

15(i 

Sectionl4  

.215 

Section  15 

.174 

The  commerce  benefited  bv  levees  is  All  that  of  the  Lower  Mississippi  River. 
The  work  coming  under  the  general  appropriation  for  improving  the  Mississippi 
Riyer  from  Cairo  to  the  Head  of  the  Passes,  no  separate  appropriation  is  asked  for. 

IMPROVEMENT  OF  THE  MISSISSIPPI  RIVER    AT    NATCHEZ    AND    VIDALIA,  MISSISSIPPI 

AND  LOUISIANA. 

No  work  has  been  done  in  this  vicinity,  owing  to  the  lack  of  funds. 

The  approved  project  contemplates  the  protection  of  the  caving  banks  by  means  of 
sabmerged  sloping  spars  placed  at  intervals  to  be  determined  as  tne  work  progresses, 
bat  assamed  for  estimat^^  of  cost  at  1,000  feet.    The  estimated  cost  is  $600,000. 

To  prevent  the  flow  of  water  ac^ss  the  neck  of  land  between  Giles  and  Cow  pen 
bends  and  the  anticipated  destruction  of  the  harbors  of  Natchez  and  Vidalia  by  a 
oat-off,  it  is  proposed  to  construct  a  levee  at  an  estimated  cost  of  $100,000.  This 
makes  the  total  estimates  $700,000. 

The  amount  which  can  be  profitably  expended  during  the  fiscal  year  ending  June 
30,  1H90,  is  $250,000,  for  the  purchase  of  the  necessary  plant,  the  construction  of  the 
levee,  and  the  oommencemeut  of  dike  work. 

COMMERCIAL  STATISTICS. 

Exact  information  is  not  obtainable,  but  it  is  estimated  that  there  is  received  an- 
nually at  Natchez,  Miss.,  about  40,000  tons  of  provisions,  groceries,  and  machinery, 
7,000  tons  cotton-seed,  25,000  tons  coal.  The  shipments  are  about  40,000  bales  of 
cotton,  4,000  tons  oil  products.    About  1,200  steamers  arrive  and  depart. 

At  Vidalia,  La.,  the  receipts  are  about  8,000  tons  produce,  provisions,  and  ma- 
chinery, and  the  snipments  about  10,000  bales  cotton  and  2,000  tons  cotton  seed,  but 
a  railroad  recently  completed  to  Trinity,  La.,  has  added  materially  to  the  commerce 
of  Vidalia. 

The  work  is  in  the  collection  district  of  New  Orleans,  which  is  the  nearest  port  of 
entry. 

Money  statement 

July  1,  1887,  amonnt  available $(j25.65 

June  1,  1888,  amount  expended  daring  the  period  from  July  1,  1887,  to 

Janel,  1888,  exclusive  of  outstanding  liabilities  Julyl,  1887 75.00 

Jnne  1, 1888,  balance  available '. 750.65 

•  ===== 

r  Amount  ^estimated)  required  for  completion  of  existing  project 700, 000. 00 

)  Amount  that  can  be  profitabl^r  expended  in  fiscal  year  ending  June  30, 1890  250, 000. 00 
]  Submitted  in  compliance  with  requirements  of  sections  S  of  river  and 
(      harboractaof  1866  and  1867. 
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IMPROYIXG  MlSSISaiPPI  RIVJCB  (NO  LIMIT). 

Moftetf  statement 

(a)  Levees  on  Tensas  Front : 

July  1,  1887,  amount  available $1,900.06 

Aoioiint  allotted  from  act  of  Augnst  5,  1686 165,000.00 

166,900.06 
Amount  expended  during  the  fiscal  year  ending  Jane  30, 

1888,  exclnsi ve  of  outstanding  liabilities $76, 620.  lU 

July  1,  1888.  amount  covered  by  existing  contract 70, 410. 90 

147,031.00 

July  1,  1888,  balance  available 19,869.06 

(6)  Protection  of  levees: 

July  1,  1887,  amount  available 6,496.18 

Amount  allotted  from  act  of  August  5,  1886 6,000.00 

12,496.18 
July  1,  1888,  amount  expended  during  the  fiscal  year  ending  June  30, 
1888,  exclusive  of  outstanding  liabilities 1,111. 15 

July  1,  1888,  balance  available 11,385.03 


Ahstrttct  of  hide  far  construction  of  levees,  fourth  district 


Name  and  residenoe  of  bidder. 


Kempe     I  Deer  Park 
Levoe  (price  Levee  (price 
per  cubic    i   per  cul»lo 
yard).  yard). 


1 
2 
3 
4 

5 
6 
7 
8 
0 
10 


Ofcden  A  Tones,  Baton  Rouge.  La 

Robert  M.  White,  New  Orl«>4ui8,  La 

Rogers  &.  Ballentine,  New  Orleans,  La  . . 
John  S.  McTighe  &  Co.,  Memphis,  Tenn  . 

John  P.  Kennedy,  New  Orleans,  La 

Patiiok  Haman,  New  Orleans,  La 

William  Curry,  Saint  Joneph,  La 

Albert  G.  Ober,  New  Orleans,  La 

Michael  B.  McGarry,  New  Orleans,  La... 
Robert  McNamara,  New  Orleans,  La 


Cents. 


284 


30 
84 


28| 


CetiU. 
15.99 
1*1 


17 

i«i 

21 

18 

16.74 

17 


Contract  awarded  to  Ogden  &  Jones  for  Kempe  Levee  and  to  Robert  M.  White  for 
Deer  Park  Levee. 


Approximate  value  of  plant  helonrfing  to  the  United  States  and  used  upon  the  improvement 
of  Mississippi  Biver,  fourth  district. 


Class  of  property. 

Approximate 

mine  June 

30, 1888. 

1 

Class  ql  property. 

Approzlnuite 

value  June 

80,1868. 

Steamer  QtfieTul  Jfcutton 

118,000 

e,6oo 

5,000 

•      3,600  , 

3,000 

3.000 

50,000 

1,400 

200 

Tools  and  aonlianoee. .....  ...... 

10,000 
1,050 

Steam-tug  Cof7t«toeik  

Office  furniture 

Surveying  instruments 

Drawing  instruments 

Steam-tug  TUda  

1.500 

Steam-launch  .£u{>t^    

•aS 

Steam-launch  Alatka 

Miseelianeous:  Rock,  lumber,  etc. 
Total  value 

10,000 

Two  anarter*bofttA 

Twenty  >six  bargeR 

198.380 

One  floating  store-hooae 

Eleven  row-boats 
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Li9i  of  civil  engineers  employed  on  works  of  river  and  harbor  improvement  in  charge  nf 
Capt.  Dan  C,  Kingman ,  Corps  of  Engineers^  during  the  fiscal  year  ending  June  '<ilOy  Ic^Sd, 
under  the  river  and  harbor  appropriation  act  approved  August  5,  lcto6. 


Name  and  reaidenee. 


Time 
employed 
(m  oaths.) 


H.  S.  Douglas,  Kew  Orleans . 


W.  G.  Price,  Kew  Orleans 

John  Ewena,  8aint  Louis,  Mo. 


jr. 

12 


12 


Compensa- 
tion per 
month. 


$175 

175 
15U 


Where  employed. 


Work  on  which  employed. 


New  Orleans  . . .   New  Orleans  Harbor  and 

Do.  j  C  KectiOoatton  of  Red  and 

Saint  Loais,  Ifo .  |  <     A  tchafalaya  rirers  snd 
(     mouth  of  lied  River. 

I  


Dan  C.  Kingman, 

Captain  of  Engineers. 

Col.  C.  B.  COMSTOCK, 

Corps  of  Engineers, 

President  Mississippi  Siver  Commission  ^  Xeio  Tork  City, 


CusTOM-HousE,  New  Orleans,  La., 

Collector's  Office,  June  '2ti,  1888. 
Sir  :  I  incloae  herewith  statement  containing  the  statistice  of  commeroe  at  this  port 
asked  for  in  yonr  letter  of  the  8th  altimo. 
Respectfully,  yours, 

B.  F.  Jonas,  Collector. 

Capt.  Dan  O.  Kingman, 

U,  8.  Engineer  Corps,  New  Orleans,  La. 


Entered. 


Steam. 


Sailing. 


Foreicn 

American.... 
Coastwise... 

Total. 


425 
106 
26i 


7»5 


Tom.  No. 
517. 50.'  >     1S2 

52, 158  I  42 
407,  Ora        80 


077. 726       263 


Tona. 

129.668 

11.613 

24,605 


165,886 


Cleared. 


Steam. 


Xo. 
449 

no 

216 


Tons. 
549.954 
53.4B6 
367.238 


775  !    970.628 


Sailing. 


No. 

Tons. 

141 

87.199 

37 

13,910 

65 

58.736 

159,845 


Imports : 
Specie 
Mendu 


$411, 061. 06 

.    »e 6.187.3ia09 

Merohandiae,  dutiable 6.049,882.00 


Xxporta: 

?<mign 448,620.06 

Donestio 79,999,867.00 

Total ralae of  ezporta 80,U7,887.06 

Batiaaeolleeted  on  imports 2,762,207.01 

Vora,— Inolnded  In  the  above  are  eatlmated  amoonts  for  the  month  of  Jane,  1888. 


II. 
REPORT  OF  MR.  U.  8.  DOUGLAS,  ASSISTANT  ENGINEER, 

New  Orleans,  La.,  May  31,  1888. 
8iR :  I  have  the  honor  to  snbmit  the  following  report  on  the  work  of  improving  the 
harbor  at  New  Orleans,  La.,  from  Jnly  1, 1887,  to  May  31, 1683.    Since  1884  the  work 
has  been  confined  to  the  Goaldsborongh  Bend  under  the  approved  project. 

ENO  88 145 
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At  date  of  last  annaal  report,  Jane  30, 1887,  the  condition  of  the  work  was  as  fol- 
lows: Pour  of  the  six  proposed  submerged  spur-dikes  bad  l>een  completed  and  a  fifth 
was  in  an  nn finished  condition,  the  foundation  mattress  and  three  cribs  having  been 
placed.  Nearly  all  of  the  necessary  material,  except  brush  aad  lumber,  was  on  hand. 
The  plant  was  in  laying-up  quarters  during  high  water.  The  ten  barges  composing 
the  old  mattress  ways  and  the  tug  Tilda  were  being  repaired.  Three  new  mattress 
barges  were  being  built  under  contract. 

From  July  1  until  September  23  the  work  was  confined  to  care  and  preservation 
of  plant.  The  hull  of  the  Tilda  was  thoroughly  repaired  aud  placed  in  first-class  con- 
dition. New  timber  heads  were  put  in  barges,  decks  patcheid  where  rotten,  and  all 
seams  above  light  water-line  caulked.  On  August  6  the  three  new  mattress  barges 
were  completed  and  received.    These  were  to  replace  the  old  mattress  ways. 

On  September  23,  a  resurvey  of  the  Gouldsborou^h  Bend,  to  determine  the  condition  of 
the  worx  previously  done,  was  commenced.  O  wingto  unfavorable  weather  and  other 
causes,  this  was  not  completed  until  November  3.  The  survey  developed  the  fact  that 
all  the  completed  spurs  were  in  good  condition  except  Spur  No.  6,  from  which  the 
top  cribs  had  been  carried  away.  No  marked  change  hsd  taken  place  in  the  bank 
elope,  and  it  appeared  that  the  work  done  had  so  far  occasioned  neither  a  fill  nor  a 
scour. 

On  October:^,  the  river  having  fallen  to  a  sufficiently  low  stage,  preparations  for 
the  active  resumption  of  spur-dike  construction  in  the  Gouldsborough  Bend  were  com- 
menced. Rock  for  ballasting  aud  sinking  the  mattresses  and  cribs  was  loaded  on  the 
barges.  Brush  contractors  were  directed  to  commence  delivery  of  brush,  and  lumber 
and  other  material  obtained.  New  floating  crib-ways  on  which  to  construct  the  cribs 
were  built. 

The  first  work  decided  on  was  the  completion  of  unfinished  Spur  No.  5.  and  on  No- 
vember 7  construction  of  cribs  was  commenced.  Four  cribs  were  suuk  at  this  spar, 
which  was  finished  December  6.  -^ 

On  December  6  work  on  the  only  remaining  untouched  spur,  No. 4,  was  commenoed. 
A  foundation  mattress,  150  by  350  feet,  and  seven  large  cribs  were  suuk  at  this  spur, 
which  was  completed  February  11, 1868,  the  work  being  greatly  delayed  by  fogs  and 
heavy  drift  accompanying  a  rapid  rise  of  the  river. 

On  February  12  the  repairing  of  Spur  No.  6  was  commenced.  Four  large  cribs  and 
three  small  ones  were  sunk  at  this  spur,  which  was  completed  February  26.  At  this 
date  the  high  stage  of  the  river  and  the  heavy  drift  rendered  further  work  impracti- 
cable. The  plant  was  returned  to  secure  laying-np  quarters,  and  placed  in  as  good 
condition  as  possible  without  making  extensive  repairs.  All  tools,  lines,  etc.,  were 
placed  in  good  order  and  carefully  stored. 

The  work  done  during  the  past  season  completes  spur-dike  construction  under  the 
original  project  in  the  Gouldsborough  Bend.  Fiftv-two  thousand  five  hundred  square 
feet  of  mattress  and  416,020  cubic  feet  of  crib-work  were  constructed  and  placed  on  the 
spurs.  The  estimated  cost  persquare  foot  of  mattress  inplace  was  9.11  cents,  and  of  crib- 
work  in  place  4.69  cents  per  cubic  foot.  The  cost,  as  stated  above,  does  not  include  plant 
nor  care  and  preservation  of  same  while  laid  up.  I  believe  these  figures  represent 
the  maximum  cost  of  this  character  of  work,  as  it  was  prosecuted  during  tne  past 
season  under  many  disadvantages.  The  nature  of  the  work  is  such  that  personal 
familiarity  with  details  and  methods  is  necessary  to  economy.  The  trained  men  here- 
tofore employed  were  not  available,  and  the  force  engaged  had  to  be  taaght  maoy 
things  by  experience.  The  former  mattress  ways  were  100  by  3.58  feet.  The  new  ones 
used  during  the  past  season  were  only  30  by  358  feet,  and  while  there  was  an  un- 
doubted advantage  in  handling  and  placing  the  new  ways,  mattress  weaving  was 
very  much  delayed  and  its  expense  increased  ny  lack  of  room  on  which  to  handle  the 
brush,  poles,  rods,  etc.  Failure  of  contractors  to  deliver  brush,  storms,  rain,  heavy 
drift,  and  dense  fogs  delayed  the  work '  and  increased  expenses.  For  eleven  days 
mattre.«s  construction  was  suspended  owing  to  the  non-delivery  of  suitable  brush.  On 
spur-dike  construction  generally,  out  of  102  possible  working  days,23i  were  lost  fh>m 
rain,  drift,  fog,  and  lack  of  brush,  the  lost  time  being  over  20  per  cent.  From  Janu- 
ary 22  until  February  2  work  was  virtually  suspended,  owing  to  heavy  drift  in  the 
river.  Three  times  the  lowering  barges  were  placed  in  position  to  lower  cribs  on  Spar 
No.  4,  and  each  time  the  drift  banked  up  against  the  plant  to  such  an  extent  that  the 
barges  had  to  bo  removed  to  a  x>lace  of  sa&ty. 

The  methods  of  constructing  and  placing  the  mattress  and  cribs  composing  the 
spurs  were  generally  the  same  as  those  described  in  previous  reports.  The  principal 
variations  were  as  follows:  Instead  of  making  the  work  light  and  permeable,  it  was 
made  as  solid  and  substantial  as  possible  with  the  material  used.  In  the  construction 
of  crib  frames  iron  tie-rods  or  bolts  were  dispensed  with  and  replaced  by  wooden 
stanchions.  The  thickness  of  the  cribs  was  increased  to  about  6  feet,  and  the  depth 
of  the  rock  pockets  was  reduced  to  about  one-third  the  thickness.  The  cribs  were 
loaded  as  heavily  with  rock  before  being  lowered  to  the  bottom  as  the  lowering  lines 
would  stand,  and  no  rock  was  thrown  on  them  after  they  were  lowered  in  place. 
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As  to  the  effect  of  the  work  it  may  be  stated  that  no  caving  has  taken  place  whera^ 
the  spurs  were  completed  and  in  good  condition.  On  December  14  a  cave  commenced 
«  abort  distance  above  Spar  No.  b.  It  occurred  at  the  railroad  wharf,  and  its  prog- 
Teas  was  carefully  observed.  By  actual  measurement  the  wharf  traveled  out  into  the 
river  at  the  rate  of  one-fourth  of  an  inch  per  minute.  In  a  few  days  the  wharf  had 
been  completely  wrecked  by  the  cave,  for  a  distance  of  250  feet.  The  causes  of  the 
•cave  are  probably  the  same  as  have  occasioned  the  wreck  of  so  many  other  wharves 
in  the  harbor.  Daring  high  water  the  piles  and  braces  on  which  the  wharf  rests  check 
the  current  and  cause  a  deposit  of  silt  under  the  wharf  nearly  up  to  high-water  mark. 

At  low  water  this  mass  of  silt,  not  having  the  water  to  support  it,  slides  out  into 
the  river,  carrying  with  it  the  wharf.  The  immediate  cause  of  the  cave  may  be  a 
prolonged  rain,  seepage  from  some  inland  pond,  or  the  steepness  of  the  bank  in  front. 
In  this  particular  case  there  was  a  large  pond  immediately  back  of  the  cave,  and  the 
bank  slope  in  front  of  the  wharf  was  very  abrupt.  It  is  a  well-known  fact  among 
those  interested  in  the  maintenance  of  the  wharves  of  the  city  that  when  the  silt  is 
washed  out  as  the  river  fails,  the  sliding  in  of  such  structures  is  prevented  to  a  very 
great  extent. 

All  work  under  the  original  project  in  the  Oouldsboroagh  Bend  having  been  com- 
pleted, the  following  summary  is  presented : 


Total  quantities  of  material  used  in  the  eonstriiotion  of  the  six  submerged  spur-dikee. 


.1 


Item. 


Qaantity. 


Jtock oubio  yards.. 

Brash cords.. 

Lumber  feet.  B.  M.. 

Iron  rcxls,  25  feet  long,  for  mattress 

weaTiiiff pounds.. 

Iron  chains,  8>foot  links,  for  mattress 

weaving pounds . . 


5.852 
163,  710 
71, 470 
11,690 


Item. 


Iron  bilto ponnds. 

Irun  washers do... 

Iron  plates do.  - . 

Spikes  and  nails  do  .. 

Galvanised  wire do... 


Qaantity. 


23, 18:$ 

2,300 

1,570 

12,750 

20,046 


Actual  working  time  arid  amount  of  work  done. 


Year.* 

Date. 

Actual 

woiking 

days. 

Mattress 
placed. 

Crib* 
placed. 

IgM 

Aafcust29  toKoyember29 

December  2  to  February  14 

November  7  to  February  26 

74 
64 

78* 

Sq.feeL 
210, 000 
102,600 
52,500 

Ou.feet. 
465  016 

lfS&-*fC7 

377, 874 
416,020 

lW7-'88 

Total 

216^ 

365,100 

1, 258, 930 

*No  work  performed  tn  1885. 

Exolnding  cost  of  plant  and  care  and  preservation  of  same  while  not  in  nse,  the 
•orib-work  has  cost  an  average  of  4.57  cents  per  cubic  foot  in  place.  It  has  been  diffi- 
cult to  separate  the  cost  of  mattress  and  crib  work,  both  being  under  way«at  the  same 
time,  and  but  two  attempts  to  do  so  have  been  made,  resulting  as  follows: 

The  mattress  at  Spur  5  cost  7.54  cents  per  square  foot,  and  the  one  at  Spur  4  cost 
9.11  cents  per  square  foot,  both  in  place.  In  ballasting  and  sinking  the  mattresses 
«Q  average  of  .128  cubic  foot  of  rock,  about  12.29  pounds,  were  used  on  each  square 
foot  of  mattress.  On  the  cribs  an  average  of  .0886  cubic  feet  of  rock,  about  8.51 
poondfl,  were  used  to  each  cubic  foot  of  crib- work.  The  rock  is  assumed  to  weigh 
^96  Doands  per  cubic  foot,  piled  and  measured  in  symmetrical  piles  on  barges. 

Owing  to  a  series  of  unfortunate  delays,  the  major  portion  of  the  rock  used  on  the 
work  cost  14.11  per  cubic  yard,  delivered  on  the  bank  in  the  harbor.  The  maximum 
depth  in  which  the  mattresses  and  cribs  were  sunk  was  never  less  than  100  feet  at 
4U17  of  the  spurs. 

Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
•  Assistant  Engineer, 

Capt.  Dan  C.  Kingman, 

Corps  of  Engineers^  New  Orleane,  La. 
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I  2. 

report  of  mr.  w.  o.  price,  assistant  engineer. 

Red  and  Atchafalata  Rivers,  Engineer  Office, 

SimmspoH,  La.,  Mag  31,  1868. 
Sir  :  I  have  the  honor  to  snbmit  the  following  report  of  operations  for  the  rectifica- 
tion of  the  Red  and  Atchafalaya  rivers  from  July  1,  1887,  to  May  31, 1888: 

OLD  RIVER. 

The  work  in  lower  Old  River  daring  the  low- water  season  of  1887  wastheconstmo- 
tion  of  five  crib  spar-dikes  and  the  repair  of  foar  old  pile-dikes  between  the  foot  or 
TambnlPs  Island  and  Ash  Cabin,  the  constraotion  of  two  crib  spur-dikes  in  the  sec- 
ond crossing  near  the  mouth,  ana  one  pile-dike  at  the  month. 

Mooring  piles  were  driven  in  the  first  and  second  crossings  at  the  mouth,  and  th» 
Nteamer  Seneral  Newton  was  hitched  to  them  and  washed  the  sand  out  of  the  channel 
with  her  wheel. 

The  work  of  putting  in  the  mooring  piles  began  Julf  26,  and  the  Newton  began 
washing  out  the  channel  August  1.  The  Bed  River  Landing  gauge  on  this  date  read 
7.8  feet  and  the  Barbre's  gauge  read  9.6  feet.  The  Mississippi  and  Red  were  falling 
very  fast  and  reached  a  low  stage  much  earlier  than  usual,  and  owing  to  their  keep- 
ing at  nearly  an  even  height  there  was  very  little  current,  and  there  has  usually  been 
a  strong  current  from  the  Mississippi  to  the  Atchafalaya  while  the  Mississippi  was 
falling  from  a  10-foot  stage.  This  condition  made  it  impossible  to  do  much  at  wash- 
ing out  the  sand  which  lubd  been  carried  in  during  high  water.  The  steam-boats  be- 
gan grounding  August  2,  and  the  river  was  practicalTy  closed  after  that  date,  though 
the  John  B,  Meigs  pulled  through  on  August  4  and  the  launch  Bubg  on  August  17. 
The  Newton  was  kept  busy  washing  out  sand  and  scraping  away  the  clay  until  August 
17,  when,  as  it  was  impossible  to  keep  the  channel  open,  this  part  of  the  work  waa 
abandoned.  The  work  of  building  and  repairing  dikes  was  continued.  At  the  month 
there  were  two  chutes  connecting  Old  River  with  the  Mississippi.  The  upper  one 
around  Carr's  Point  was  kept  open  by  the  Newton,  while  the  lower  one  along  the  Torraa 
shore,  by  drawing  off  the  water,  reduced  the  head  inside  the  mouth,  and  thus  reduced 
the  depth  through  Old  River.  A  pile-dike  filled  with  willows  and  bags  of  sand  waa 
finished  August  24,  completely  closing  the  lower  chute.  It  was  decided  to  build  spar- 
dikes,  whicn  would  cause  the  channel  to  scour  when  the  river  rose,  and  as  the  location 
for  them  was  entirely  on  dry  sand-bars,  which  made  it  too  expensive  to  drive  piles, 
they  were  built  of  cribs,  as  follows:  First,  a  mat  of  willows  1  foot  thick,  not  woven, 
was  laid  down  to  form  the  apron,  which  extended  out  30  feet  on  each  side  and  around 
the  end  of  the  dike.  Crib  fifames  of  yellow-pine  timber  were  then  set  up  8  feet  wide 
and  6  feet  high,  the  frames  being  12  feet  apart  and  filled  in  with  willow  poles,  brush, 
and  bags  of  sand.  The  filling  was  three-fourths  willows  and  one- fourth  sand.  The  sana 
bags  were  placed  in  the  center  of  the  crib  and  entirely  surrounded  by  willow  brush, 
ana  the  wliole  was  tightly  compressed  and  securely  fastened  together.  The  work  of 
constructing  the  dikes  and  the  repairing  of  four  old  pile-dikes  began  August  6,  and 
was  finished  September  20.  About  1,500 linear  feet  of  dike  was  constructed,  and  abont 
800  linear  feet  of  pile-dike  was  repaired.  The  seven  new  crib-dikes,  with  the  four  old 
pile-dikes,  it  was  thought  were  all  that  were  required  between  the  bar  at  the  month 
and  Ash  Cabin.  Near  Ash  Cabin  there  are  a  number  of  hard  clay  ridges  which  will 
require  a  dredge  to  remove,  and  except  at  this  point  the  whole  river  from  the  Missis- 
sippi to  the  Atchafalaya  can  probably  be  cut  out  with  a  good  continuous  current  of 
water.  The  work  done  this  year  and  in  years  past  has  been  but  temporary  and  can 
do  no  lasting  good.  In  order  to  permanently  deepen  the  channel  it  is  necessary  fii-st  to 
force  a  cur^nt  through  continually  in  one  diroction.  This  work  was  completed  Sep- 
tember 20.  On  December  9,  owing  to  a  rise  in  the  Red  and  a  low  stage  of  the  Missia- 
sippi,  the  current  through  Old  River  to  the  Mississippi  became  terrific,  and  in  order  te 
make  navigation  safe  at  the  mouth  the  pile-dike  and  part  of  the  mooring  piles  were 
blown  out  with  Hercules  powder.  The  Red  continneii  to  rise  till  December  30,  with 
19.2  feet  on  gauge  at  Barbre's,  and  6.6  feet  gauge  at  Red  River  Landing,  making  a 
fall  of  about  l.to  feet  per  mile,  and  most  of  the  fall  was  concentrated  between  Ash 
Cabin  and  the  mouth.  The  velocity  of  the  current  was  unprocedented.  It  washed 
out  a  large  amoant  of  sand,  which  made  a  bar  at  the  mouth  extending  far  out  in  the 
Mississippi,  and  probably  destroyed  some  of  the  dikes,  but  owing  to  the  high  stage 
of  water  since,  no  examination  of  them  could  be  made.  Navigation  was  resumed  De- 
cember 12,  haviijg  been  suspended  one  hundred  and  thirty-two  days.  On  February 
19  the  steamer  Corona  dropped  her  wheel  in  the  channel  of  the  river  near  Chan<l1er'a 
warehouse,  where  there  is  no  obstruction,  and  as  it  was  in  the  way  of  steam-boats  it 
was  hauled  to  the  bank.  • 

SILL  NO.  1  AT  SIMMSPORT. 

On  August  22  preparations  for  laying  the  sill  across  the  Atchafalaya  at  Simmsport 
were  begun.    The  plant  for  this  work  consisted  of  17  barges,  5  quarter- boats,  1  steam* 
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^ng,  2  steam-laanches,  and  1  pile-driver.  Eight  of  the  barges  were  obtained  from  the 
work  in  New  Orleans  Harbor  in  exchange  for  3  new  mattress- ways  barges,  finished 
by  contract  August  6.  Two  quarter-boats,  3  small  barges,  and  the  pile-driver  were 
used  in  the  Old  River  work  and  were  towed  to  Simmsport  when  navigation  was  re- 
sumed. The  first  work  was  the  sinking  of  an  artesian  well  to  furnish  a  supply  of 
sood  water.  The  Atchafalaya  water  contains  a  large  amount  of  organic  matter,  and  as 
Old  River  was  closed  a  supply  could  not  be  obtained  from  the  Mississippi.  A  2-inch 
pipe  was  put  down  127  feet  below  the  zero  of  the  gauge,  and  on  September  2  a  flow 
of  good  palatable  water  was  obtained.  A  store-house  for  ice  was  finished  September 
23.  It  is  16  feet  by  16  feet  inside.  The  walls,  floor,  and  ceiling  are  double  and  are 
packed  between  with  sawdust.  It  is  used  for  storing  perishable  subsistence  supplies, 
as  well  as  ice.  Ways  on  which  to  build  the  mattresses  were  constructed  as  follows, 
and  finished  September  26 :  An  old  coal-barge  was  allowed  to  ground  in  a  level  place 
at  high  water  and  when  the  water  had  receded  it  was  torn  to  pieces  and  a  float  con- 
structed out  of  it,  which  had  the  gunwales  underneath  and  planks  on  top,  making  a 
smooth  deck  85  feet  bv  &2  feet.  Way  timbers  6  inches  snnare,  spliced  to  make  67  ^t 
in  length,  were  spiked  down  6  feet  apart  and  extending  9  feet  beyond  the  edge  of  the 
float.  On  September  28  the  work  ot  constructing  mattresses  was  begun.  They  were 
304  feet  long,  75  feet  wide,  and  3  feet  thick.  The  float  was  anchored  800  feet  above 
the  site  for  the  sill  and  40  feet  from  the  shore.  The  upper  end  was  connected  with 
the  bank  by  a  float  6  feet  wide.  Baiges  of  willow  were  placed  against  two  sides  of 
it  BO  the  willows  could  be  thrown  off  directly  int-o  the  mattress.  The  yellow-pine 
mattress  frames  were  put  together  on  the  upper  end  of  the  float  and  moved  down  to 
the  weavers  as  fast  as  finished.  The  frames  were  composed  of  two  lines  of  2-inch  by 
4  inch  timbers  75  feet  long,  separated  2  inches,  and  spliced  to  break  joints  with  pieces 
2  feet  long  placed  between  them  and  the  whole  nailed  together.  JPosts  2  inches  by 
4  inches  and  3^  feet  long  and  6  feet  apart  were  fastened  at  one  end  between  these 
timbers,  each  post  being  secured  with  one  yellow-pine  pin  three-fourths  of  an  inch  in 
diameter  and  one  6-inch  steel- wire  nail.  A  piece  of  gas-pipe  sharpened  at  one 
end  and  the  other  screwed  intti  a  plate  of  iron  was  used  for  making  the  pins.  The 
«nd  iK>sts  were  only  2i  feet  long  and  those  next  to  the  end  were  3  feet  long,  so  as  to 
make  the  mattress  thinner  where  they  lap  together.  When  the  frame  had  been  filled 
with  willows  cap-pieces  precisely  like  the  bottom  pieces  first  described  were  put  on 
over  the  posts,  pressed  down,  and  fastened  to  the  post  as  before.  A  lever  attached  to 
a  pair  of^  hooks,  similar  to  ice-hooks,  was  used  for  compressing  the  mattress.  The 
frames  were  placed  8  feet  apart  and  they  were  filled  with  two  layers  of  willow  poles 
and  three  layers  of  willow  brush.  The  poles  were  at  top  and  bottom  and  the  brush 
between,  each  layer  crossing  the  preceding  layer.  The  bottom  layer  of  poles  was 
nailed  to  the  frames  to  give  sufficient  longitudinal  strength.  As  fast  as  the  frames 
were  filled  with  willows  the  mattress  was  hauled  off  the  ways  down-stream  bv  a 
vope  which  led  to  a  capstan  on  shore,  and  the  top  layer  of  poles  and  the  yellow 
piue  caps  were  then  put  on.  The  lower  end  of  the  float  would  sink  under  water  from 
the  weight  of  the  mattrewt,  but  with  a  part  of  the  men  wearmg  rubber  knee-bouts 
they  could  all  keep  their  feet  dry.  As  much  as  123  linear  feet  of  mattress  was  woven 
in  one  day  with  a  force  of  sixty-six  men.  I  think  with  a  force  of  eighty  men  150  lin- 
ear feet  can  be  finished  per  day.  In  order  to  accomplish  this  it  would  be  necessary 
to  have  always  4  barges  of  willows  on  hand  to  unload  from.  The  bank  protection 
mattresses  were  the  same  ;as  those  described,  except  the  frames  were  12  feet  apart. 

The  mattresses  were  sunk  with  the  long  side  parallel  with  t>e  river,  and  each  one 
lapped  5  feet  over  the  preceding  one.  Tue  first  mattress  was  suuk  in  the  deepest 
water  and  the  others  lapped  on  successively  each  way  to  shore.  The  method  of  sink- 
ing was  to  hold  the  mattress  in  position  with  ropes  which  led  to  anchorages  on 
shore  and  in  the  water;  the  correct  distance  out  being  measured  with  two  wires 
which  were  stretched  from  the  mattress  to  the  base-line  on  shore.  A  loaded  barge 
was  placed  against  the  upper  end  of  the  mattress  and  rock  thrown  on  till  that  end 
eoula  be  lowered  to  the  bottom  with  ropes.  The  barge  was  then  allowed  to  pass  over 
the  whole  length  of  the  mattress,  rock  being  thrown  from  both  sides  of  the  barge, 
which  pressed  it  to  the  bottom.  About  100  tons  of  rock  were  required  to  sink  a  mat- 
tress, and  afterwards  350  tons  more  were  put  on,  making  in  all  42  pounds  of  rock  for 
each  square  foot  of  mattress.  In  the  river  it  was  spreaife  venly  over  the  surface,  but 
on  the  oank  it  was  place<l  so  as  to  cover  the  pine  frames  and  the  top  set  of  poles  only, 
thns  leaving  uncovered  the  parallelograms  about  8  feet  by  3^  feet.  The  banks  on  both 
sides  were  graded,  using  shovels  and  wheelbarrows.  All  that  was  required  was  to 
even  tip  the  surface,  as  the  natural  slope  was  about  four  to  one  on  the  left  bank  and 
very  much  less  on  the  right  bank.  The  mattresses  on  the  left  bank  were  carried  to  high- 
water  mark  and  then  connected  with  the  levee  by  three  spur-levees.  The  mattress 
on  the  right  bank  was  not  carried  so  high  and  was  connected  with  the  levee  by  two 
sloping  embankments  of  earth,  which  were  paved  with  rock.  A  portion  of  the  main 
leveo  on  this  side  was  enlarged  and  raised  above  high-water  mark. 

The  work  on  the  sill  was  completed  December  2d,  except  the  ballasting  of  a  por- 
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tion  of  the  bank  protection  mattress  ^hich  was  delayed  so  as  to  allow  tbe  riblng^ 
river  to  float  barges  of  rock  near  the  work.  The  ballasting  was  completed  March  1. 
The  willows  were  oat  and  loaded  by  hired  labor  from  Tnrnbuirs  Island,  near  head 
of  the  Atchafalaya.  All  sizes  were  used,  from  1  inch  to  6  inches  in  diameter  at 
the  butts. 

A  contract  had  been  made  June  17  with  the  Louisiana  Mann  factoring.  Mining  and 
Qaarry  Company  to  deliver  rock  at  West  Melville,  but  owing  to  the  slow  delivery  it 
was  decided  to  obtain  rock  from  the  vicinity  of  Harrisonburg,  La.,  on  the  Onachita 
River.  It  was  qnarried  and  loaded  on  barges  by  hired  labor  and  towed  to  Simmsport. 
The  first  load  arrived  September  8.  Most  of  the  towing  was  done  by  the  launch 
Buby,  The  steamer  Delia  No,  2  was  chartered  September  15  to  tow  rock,  and  on 
October  15  the  charter  was  annulled,  owing  to  delays  and  expense  incurred  by  the 
frequent  breaking  of  the  machinery.  These  delays  and  the  low  sta^e  of  the  river 
necessitating  the  towing  of  small  loads,  greatly  increased  the  cost  ot  the  rock.  All 
rock  received  was  a  silicious  sandstone  which  varied  from  indnrated  clay  t-o  hard 
qnartzite.  Most  of  it  was  obtained  from  the  bed  and  banks  of  the  river  and  was  not 
paid  for.    Two  small  qudrries  were  purchased  at  an  expense  for  both  of  (lOO. 

Number  of  square  feet  mattress  constructed 380, 44S 

Number  of  cords  of  willows  used 7,438 

Number  of  tons  of  jock  received  from  Harrisonburg 12,177 

Number  of  tons  of  rock  received  from  contractors  by  way  of  West  Melville. .  307 

Number  of  tons  of  rock  expended  on  sill 8,571 

Number  of  tons  of  rock  stored  for  future  use 3,913 

Number  of  onbio  yards  of  earth  moved  in  grading  banks 4,418 

Number  of  cubic  yards  of  earth  moved  in  building  embankments,  spur-levees, 

'   and  raising  of  main  levee 3,812 

Cost  of  mattress  per  square  foot |0.0613 

Cost  of  mattress  per  square  foot  ballasted  and  sunk,  using  12  pounds  of  rock 

per  square  foot,  equal  to  3i  cubic  feet  of  mattress  and  rock 1043 

Cost  of  willows  per  cord  delivered  on  barge  at  Simmsport 1.6475 

Cost  of  quarrying  and  loadiug  rock  at  Harrisonburg,  per  ton 1. 1850 

Cost  of  towing  rock  per  ton  from  Harrisonburg.  130  miles 5375 

Cost  of  Harrisonburg  rock,  per  ton,  deli  vered  on  barge  at  Simmsport 1. 7G2& 

Cost  of  rock  per  ton,  received  via  West  Melville,  and  delivered  on  barge  at 

Simmsport 2.6850 

Average  cost  of  a  ration  from  August  22  to  J nne  3,  raw  material 3503 

Average  cost  of  a  ration  from  August  22  to  June  3,  cooked  and  served,  includ-    • 

ing  ice  and  fuel,  but  not  including  expense  for  cooking  utensils 448& 

The  health  of  the  men  employed  was  comparatively  good.  The  greatest  number 
sick  at  one  time  was  13,  on  September  30,  and  partly  caused  by  drinking  the  im- 
pure whiskey  sold  in  the  vicinity  of  the  work.  Many  were  troubled  with  sores  on 
their  hands  and  bodies,  caused  by  impurities  in  tbe  Atchafalaya  water  which  wa» 
used  for  washing.  Whenever  rain- water  was  substituted  the  sores  would  heal.  It 
was  also  noticed  that  whenever  the  men  drauk  from  the  Atchafalaya  they  were  usu- 
ally attacked  with  fever  within  a  few  days  afterwards.  A  regular  physician  wa» 
employed  and  quartered  on  the  work  from  ihe  beginning  till  January  14. 

There  were  8  deaths,  4  on  the  work  and  4  immediately  after  leaving  the  work. 
In  each  of  these  cases  the  disease  was  pneumonia.  Many  cases  of  this  were  caused  by 
the  men  drinking  impure  whisky  and  lying  on  tbe  ground  all  night.  The  liquor  traf- 
fic was  the  source  of  great  annoyance. 

On  February  2  the  steamer  General  Newton  arrived  with  barges  loaded  with  store- 
house, watchman's  quarters,  and  stores  removed  from  their  old  location  near  Natchez, 
Miss.,  and  the  work  of  rebuilding  began  on  land  leased  near  Simmsport,  where  the 
ice-house  and  artesian  well  had  already  been  located.  Tbe  buildings  were  finished 
and  stores  moved  into  them  March  21.  Tbe  removal  was  necessary  on  account  of  th& 
land  at  the  old  location  caving  into  the  river. 

All  other  work  done  since  the  sill  was  completed  was  to  properly  care  for  the  plant 
and  make  such  repairs  as  were  necessary. 

SURVEYS. 

The  discharge  of  Red  River  at  nearly  a  minimum  stage  was  mensnred  December  2^ 
using  rod  floats.    The  section  was  located  ti  miles  above  TurnbuU's  Island. 

Area  of  cross-section  in  square  feet 11,886 

Discharge  in  cubic  feet  per  second 11,853 

Mean  velocity  in  feet  per  second 994 

Gauge  at  Barbre's L3 

Gauge  at  Red  River  Landing L15 
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The  lowest  reading^  of  the  ganee  at  Barbre's  this  season  was  1.5  below  zero  on  Sep- 
tember 19.    Old  River  was  completely  closed  when  the  discharge  was  measared. 

The  Morganza  Reach  was  resurveyed,  beginning  January  24  and  ending  February 
U  Fifteen  sections  were  sounded,  and  the  surface  of  the  water  at  each  was  connected 
by  levels  with  bench-marks. 

A  sarvey  of  a  portion  of  Old  River  near  head  of  TurnbulPs  Island  was  made  March 
20  to  29,  to  determine  best  location  for  a  dam.  Ten  sections  were  sounded  and  lev- 
elled, extending  to  high  land  on  each  side. 

A  resurvey  of  15  sections  in  the  immediate  vicinity  of  sill  No.  1  was  made  Mi^rch 
31  to  April  5. 

PHOTOGRAPHY. 

The  camera  arrived  too  late  to  secure  views  of  mattress  weaving,  but  many  views 
of  interest  and  value  were  obtained.    Mr.  John  Ewens,  assistant  engineer,  has  been 
an  able  assistant  on  the  Old  River  and  Atchafalaya  work.    He  has  also  made  all  sur- 
veys and  attended  to  taking  photo^aphs  showing  details  of  the  work. 
Very  respectfully,  your  obedient  servant, 

W.  0.  Prick, 
JsMtant  Engineer. 
Capt.  Dan  C.  Kingman, 

Corps  of  Engineers, 


I  3. 

REPORT  OF  MR.  H.   8.  DOUGLAS,  ASSISTANT  ENGINEER. 

New  Orleans,  La.,  May  31,  1888. 

Sir  :  I  haFe  the  honor  to  submit  the  following  report  on  the  construction  and  repair 
of  levees  from  July  1,  1897,  to  Mav  31,  1888: 

At  date  of  last  annual  report,  June  30, 1887,  no  work  was  in  progress.  The  levees 
throughout  the  district  were  generally  in  good  condition.  The  only  gaps  existing  in 
the  lines  of  levees  were  on  the  Tensas  Front,  as  follows:  Diamond  Island  Bend,  D<eer 
Park,  Bougere  Crevasse,  and  from  Black  Hawk  to  Red  River.  A  gap  was  seriously 
threatened  in  the  United  States  Kempe  Levee,  owing  to  the  rapid  caving  of  the  river 
bank. 

On  July  2  the  Boanl  of  officers  on  building  and  repair  of  levees,  at  their  meeting  in 
New  Yoik,  assigned  $15,000  to  be  applied  to  the  building  of  a  levee  to  close  the  gap 
at  Deer  Park  from  the  balance  of  171,500  of  the  allotment  for  levees  made  November 
29,  1886.  The  Board  a^ain  met  at  Memphis  on  July  25,  and  assigned  $150,000  to  be 
applied  to  the  construction  of  a  new  line  of  levee  at  Kempe  to  close  the  prospective 
gap  at  that  point,  and  $6,000  to  be  applied  to  the  protection  of  levees  during  high 
water.    The  action  of  the  Board  was  approved  by  the  Secretary  of  War. 

During  August  survey  parties  were  sent  out  into  the  field,  and  preliminary  location 
of  the  lines  for  new  levees  at  Kempe  and  Deer  Park  staked  out.  Profiles  and  estimates 
were  made. 

After  due  advertisement  bids  for  the  construction  of  the  two  levees  were  opened  on 
September  1.  The  lowest  bid  received  for  Kempe  was  28^  cents,  and  for  Deer  Park 
14|  cents  per  cubic  yard.  Both  of  these  bids  were  accepted.  Contract  f«ir  Deer  Park 
was  signed  September  14,  and  for  Kempe  September  23. 

The  new  Kempe  Levee  as  finally  located  has  a  total  length  of  19,588  feet.  The 
grade  is  about  1.5  feet  above  the  high  water  of  1884,  crown  8  feet,  and  side  slopes  of 
3  anci  3  to  1.  This  levee  is  one  of  the  largest  in  the  district,  and  considerable  diffi- 
culty was  experienced  in  locating  a  line  tnat  would  be  reasonably  safe  and  not  con- 
tain a  greater  number  of  cubic  yards  than  the  amount  allotted  would  pay  for  at  the 
contract  price.  Several  lines  were  run  and  estimated  on,  but  final  location  of  the 
entire  line  was  not  and  could  not  be  determined  on  until  after  the  opening  of  the 
bids. 

Contractors  arrived  on  the  ground  September  12,  and  commenced  building  camps, 
clearing  timber  offline,  etc.  £mbankment  construction  was  commence<l  during  the 
latter  part  of  the  month,  and  has  continued  to  date.  Ic  was  anticipated  that  the  front 
levee  would  cave  into  the  river  prior  to  the  high  water  of  1888,  aud  the  original  con- 
tract date  for  completion  of  the  new  levee  was  February  1,  1888.  Bod  weather  and 
the  insufficiency  of  the  force  employed  delayed  the  work  and  slow  progress  was 
made.  Fortunately  the  old  front  levee  still  holds,  and  high  water  has  not  interfered 
with  the  continuance  of  embankment  construction.  An  extension  of  the  time  for 
completion  to  January  1,  1889,  has  been  granted,  aud  at  d  ite  work  in  in  progrens  with 
aCairly  good  force  for  tbi:i  seuituu  ^^i'  tin;  year. 
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The  total  length  of  the  new  Kempe  Levee  is  19,588  feet>  and  it  contains  442,487.20 
cubic  yards  of  earth.  At  date,  10,994  feet  of  levee,  containing  217,146  cubic  yards, 
have  been  completed.  Remaining  to  complete,  8,594  feet  of  levee,  containing  225,- 
341.20  cubic  yards. 

Deer  Park  Levee  is  a  line  of  light  embankment  to  close  a  gap  caused  by  caving 
banks  in  the  United  States  Green's  to  Fairview  Levee.  Its  total  length  is  12,235 
feet,  and  it  contains  58,006.45  cubic  yards  of  earth.  The  grade  of  the  levee  is  about  2 
feet  above  the  high  water  of  1882,  crown  6  feet,  with  side  slopes  of  2  and  3  to  1. 

The  contractor  was  very  dilatory  in  the  prosecution  of  his  work,  and  it  was  only 
when^snit  against  his  bondsmen  was  threatened  that  a  proper  force  was  put  on  the 
levee.  This  was  on  November  21.  From  this  date  until  February  19  a  fairly  good 
force  was  kept  upon  the  work,  and  36,273.14  cubic  yards  of  earth  were  placed  in  the 
levee.  About  this  date,  February  19,  the  contractor's  outfit  was  seized  by  his  cred- 
itors and  work  virtually  8usi>ended.  As  there  seemed  to  be  no  prospect  of  the  con- 
tractor completing  the  work,  it  was  decided  to  enforce  paragraph  13  of  the  specifica- 
lious,  which  gives  the  engineer  in  charge  power  in  such  cases  to  employ  additional 
labor  and  purchvse.  additional  outfit  and  place  them  upon  the  work. 

Accordingly  I  received  instructions  from  you,  February  15,  to  proceed  to  Deer  Park 
Levee,  put  on  the  necessary  force  and  outfit,  and  complete  the  work.  I  arrived  on 
the  ground  March  1,  and  commenced  work  on  the  levee  March  2.  It  was  found 
somewhat  difficult  to  obtain  labor  owing  to  the  lateness  of  the  season,  and  rainy 
weather  delayed  operations  considerably.  However,  on  April  17  the  levee  was  com- 
pleted. 

In  the  latter  part  of  December  information  was  received  that  a  portion  of  the 
United  States  Levee  Arom  Shipp's  Bayou  to  Hard  Times  had  settled  and  needed  re- 
)iairs.  An  insi^ction  was  made  and  the  report  found  to  be  correct.  ArrangemeutA 
were  made  to  obtain  a  small  force  of  men  with  outfit,  and  on  January  27  repair  work 
was  commenced.  The  total  length  of  levee  worked  on  was  542  feet,  and  in  this  dis- 
tance about  4,200  cubic  yards  of  earth  were  placed.  The  repairs  were  completed  Feb- 
ruary 29,  and  the  embaukment  left  in  good  condition. 

In  the  early  part  of  March  Glasscock  Levee  was  again  reported  to  be  pamaged  by 
beavers.  Repairs  had  previously  been  made  at  this  levee.  (See  Report  of  the  Chief 
of  Engineers  for  1887,  page  2911.)  An  inspection  was  made,  and  it  was  discovered 
that  the  beavers  had  asaiu  burrowed  into  the  levee  at  one  of  the  places  previously 
repaired.  Owing  to  the  lateness  of  the  season  and  risiug  river  it  was  not  deemed 
advisable  to  cut  the  levee  and  make  exteusive  repairs.  An  attempt  to  destroy  the 
beavers  by  exploding  small  charges  of  dynamite,  so  that  the  fumes  would  penetrate 
their  dens,  was  made.  It  is  believed  to  have  been  successful  so  far  as  this  one  place  is 
concerned,  but  it  is  more  than  probable  that  they  have  injured  the  embankment  at 
other  points  besides  the  one  discovered.  The  ditch  previously  dug  to  drain  the  water 
out  of  the  borrow-pit«  had  been  dammed  by  the  beavers,  and  this  dam  was  destroyed 
by  being  blown  up  with  dynamite.  It  would  seem  that  the  only  way  of  effectually 
getting  rid  of  the  beavers  wjli  be  t-o  drain  all  the  water  from  the  pits  in  front  of  the 
levee  and  thus  destroy  their  harbor. 

The  flood  of  1888  has  been  a  very  moderate  one  in  this  district,  and  none  of  the 
levees  have  been  strained.  Residents  in  the  immediate  vicinity  of  Morganza  Levee, 
became  somewhat  apprehensive  as  to  its  safety,  but  there  were  no  grounds  for  their 
fears,  and  the  slight  damage  to  the  embankment,  consisting  principally  of  rain  wash 
and  settling  of  the  banquette  behind  the  levee,  has  been  repaired  by  the  parochial 
authorities. 

The  State  of  Louisiana  and  the  Fifth  Louisiana  Levee  District  have  undertaken 
the  closure  of  the  Diamond  Island  Bend  Gap.  A  levee  34,930  feet  long,  and  contain- 
ing 602,414  cubic  yards,  was  staked  out.  Work  was  commenced  in  the  fall  of  1887 
and  is  now  well  advanced,  402,806  cubic  yards  having  been  placed  in  embankment, 
and  the  levee  completed  for  a  length  of  28,330  feet.  The  recent  high  river  compelled 
a  sus|:)ension  of  work,  but  it  will  be  resumed  this  fall,  and  the  levee  completed. 

Diamond  Island  Bend  being  virtually  closed,  the  only  gaps  in  the  lines  of  levees  in 
the  district  are  now  Bougere  Crevasse,  about  23,400  feet  long^  and  from  Black  Hawk 
to  Red  River,  about  90,000  feet  long.    After  the  subsidence  ot  the  present  high  water 
some  few  additioual  gaps  will  probably  be  caused  by  caving  banks. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
AsBhtani  Engineer. 

Capt.  Dan.  C.  Kingman, 

Corps  of  Engineered  New  Orleans j  La, 
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AKNXJAL  REPORT  OF  THE  MISSOURI  RIVER  COMMISSION  FOR  THE  FIS- 
CAL YEAR  ENDING  JUNE  30,  1888. 


Missouri  Biybr  Commission, 

&aint  Louis  J  Mo.j  July  11, 1888. 
Sir:  TbeMissoari  Biver  Comtnission  beg  leave  to  sabmit  herewith 
their  annual  report  upon  the  operations  committed  to  theif  charge  dur- 
ing the  fiscal  year  ending  June  30, 1888. 

SURVEYS. 

This  work  has  been  carried  on  by  allotments  from  the  appropriations 
for  improvement,  there  being  no  specific  appropriation  for  the  purpose. 
The  only  field  work  done  consisted  of  a  line  of  precise  levels  run  from 
Saint  Charles,  Mo.,  to  the  Saint  Lonijs  city  directrix  to  fix  accurately 
the  elevation  of  the  Missouri  lliver  system  of  levels. 

In  the  office  work  has  l>een  contiuue<l  on  the  reduction  and  compila- 
tion of  all  physical  data  in  possession  of  the  Commission,  with  a  view  to 
its  publication. 

The  survey  of  the  Missouri  Iliver  is  still  incomplete.  The  triangnla- 
tion  is  stiil  to  be  carried  from  Leavenworth,  Kans.,  to  Trover's  Point, 
Mont,  1,520  miles,  permanent  bench-marks  over  the  same  distance,  and 
also  from  Berlin,  Mo.,  to  the  mouth  of  the  river,  a  total  distance  of 
1,652  miles.  Topography  and  hydrography  are  required  from  Fort 
Pierre  to  Fort  Benton,  1,100  miles.  This  work  is  of  great  natic»nal  im- 
portance, and  it  is  much  to  be  regretted  that  adequate  means  have  not . 
been  furnished  for  completing  it. 

For  details  of  work  done  reference  is  made  to  the  report  of  the  sec- 
retary of  the  Commission  and  its  appendices. 

CONSTRUCTION. 

Under  this  head  work  has  been  carried  on  in  the  vicinity  of  Kansas 
City  and  Saint  Joseph,  Mo.  These  operations  were  in  progress  at  the 
date  of  the  last  annual  report  and  were  continued  until  the  practical 
exhaustion  of  the  funds  in  the  hands  of  the. Commission. 

At  Saint  Joseph  the  revetment  of  Bon  Ton  Bend,  constructed  in  the 
early  part  of  the  season,  was  completed  by  placing  a  covering  of  rock 
on  the  upper  bank  protection,  and  some  3,000  cubic  yards  of  rock  were 
also  distributed  over  portions  of  the  Elwood  revetment.    The  greater 
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IK>rtion  of  the  plant  was  sent  to  Kansas  City  for  use  at  that  point.  Be- 
cent  changes  in  this  reach  indicate  the  immediate  necessity  of  coutina- 
ing  the  Elwood  revetment  np-stream  to  Belmont,  and  work  will  also  be 
needed  in  the  bend  above  the  Saint  Joseph  Water-works. 

At  Kansas  City  the  revetment  of  the  east  bottoms  was  carried  to 
completion,  a  total  distance  of  9,035  feet,  of  which  6,135  feet  had  been 
constructed  earlier  in  the  season.  Work  was  then  carried  on  in  Little 
Phitte  Bend  above  Parkville,  and  4,500  feet  of  bank  was  protected  by 
revetment. 

In  addition  to  this  work  some  small  repairs  were  made  to  the  revet- 
ment of  1885  in  Upper  Kaw  Bend,  and  the  dike  across  the  slough  at 
the  lower  end  of  Kansas  City  was  repaired  and  strengthened.  This 
dike,  put  in  to  prevent  a  change  of  channel  in  front  of  the  city,  has 
been  entirely  successful. 

All  the  work  of  construction  was  carried  on  under  great  difficulties^ 
owing  to  the  scarcity  of  reliable  labor. 

PLANT. 

The  fifteen  new  barges  in  process  of  construction  at  date  of  last  an- 
nual report  were  completed  and  delivered. 

For  details  of  work  see  report  of  the  president  of  the  Commission 
and  its  appendices. 

SURVEYS  AT  SPECIAL  LOCALITIES. 

!N^o  further  work  under  this  head  was  done  during  the  year,  but,  in 
answer  to  a  call  for  information  from  Congress,  a  special  report  was 
made  upon  the  condition  of  afi'airs  at  Sioux  City,  Iowa,  with  estimate  of 
cost  of  bank  protection  desired  in  that  vicinity.  (Published  as  Sen. 
Ex.  Doc.  No.  149,  Fiftieth  Congress,  first  session.) 

BECOMMENDATIONS. 

The  funds  in  the  hands  of  the  Commission  are  now  about  exhausted, 
being  only  sufficient  to  provide  for  watching  plant  and  public  property 
for  a  few  weeks  longer.  Under  these  circumstances  the  Commission  can 
make  no  exhibit  of  work  contemplated  for  the  present  season,  as  this 
must  necessarily  depend  on  the  provisions  of  the  river  and  harbor  bill 
now  before  Congress. 

With  regard  to  the  year  ending  June  30, 1890,  the  t)ommission  renew 
their  recommendation  that  at  least  $1,000,000  be  appropriated  for  con- 
tinuing the  general  improvement  of  the  river  now  in  progress  from 
Kansas  City  down-stream.  This  general  appropriation  should  be  ia 
addition  to  such  sums  as  Congress  may  see  fit  to  devote  to  special  lo- 
calities. If  less  sums  than  the  one  recommended  be  appropriated  an- 
nually it  will  be  many  years  before  the  work  can  be  carried  far  enough 
to  show  any  results  of  value,  and  the  coat  will  be  greatly  increas^. 
No  engineering  difficulty  has  as  yet  presented  itself  to  suggest  aay 
doubt  as  to  the  possibility  of  carrying  the  work  to  a  successful  concla- 
sion,  provided  funds  are  supplied  as  asked  for;  but  it  is  proper  to  state 
here  that  during  the  four  years  of  its  existence  the  Commission  have  re- 
ceived but  two  appropriations,  aggregating  $875,000  less,  it  will  be  seen,, 
than  their  estimate  for  a  single  year. 

For  continuing  the  survey  of  the  Missouri  River;  for  the  examina- 
tions and  observations  required  in  a  thorough  study  of  the  problem 
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confided  to  them,  and  for  salaries,  traveling,  and  office  expenses,  the 
GommisHion  recommend  an  appropriation  of  $150,000.  They^  also  re- 
new their  previous  recommendation  that  the  $15,000  appropriated  for 
a  survey  of  the  Missonri  River  above  the  Missouri  Biver  Falls,  at  Fort 
Benton,  be  made  available  for  the  general  survey  of  the  river. 

The  recomqiendations  of  the  Commission  for  the  year  ending  Juno 
30, 1890,  are  recapitulated  as  follows : 

(1)  Appropriation  for  the  improvement  of  Missonri  River  from  its  month 

to  Sioux  City .* $1,000,000 

(2)  Appropriation  for  snrveys  and  examinations 120, 000- 

(3)  Appropriation  for  office  and  traveling  expenses  and  salaries  of  Com- 

missioners    30,060 

(4)  Re-appropriation  for  general  8%irvey  of  Missonri  River  of  the  item  of 

$15,000  appropriated  in  the  act  of  July  5,  1884,  for  survey  of  river 

above  the  falls 15,000 

Money  statement 

Jalv  1»  1887,  amonnt  available $177,995.85 

Cash  received  from  sales  of  fuel  to  officers 182. 9& 

178,178.8'^ 
Jaly  1,  1888,  amount  expended  during  the  fiscal  year,  ex- 
clusive of  outstanding  liabilities $155,637.68 

July  1,  1888,  outstanding  liabilities 74,69 

July,  1, 1888,  unallotted  (appropriation  for  a  survey  of  the 
Missouri  River  above  the  Missouri  River  Falls,  at  Fort 

Benton,  act  approved  July  5, 1884) 15,000.00 

170,712.37 

July  1, 1888,  balance  available 7,466.45 

Amountappropriatedby  act  of  August  11, 1888 1,000,000.00 

Amount  available  for  fiscal  year  ending  June  30,  1889 1, 007, 466. 45 

Bespectfully  submitted. 

Chas.  R.  Sutbb, 
Lieut.  Col.  of  Engineers,  U.  8.  -4.., 
President  Missouri  Biver  Commission^ 
A.  Mackenzie, 
Major  of  Engineers^  U.  8.  A. 

O.  H.  Ernst, 
Major  of  Engineers,  U.  8.  A. 
W.  J.  Bboatoh. 
O.  O.  Broadhbad. 

Hon.  Wm.  C.  Endicott, 

8ecretary  of  War. 
(Through  the  Chief  of  Engineers,  U.  S.  A.) 
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Financial  siatement  from  July  1,  1887,  to  June  30,  1888. 


Resources. 

Work. 

Amount  available  July 
1,  1887,  of  appropria- 
tion act  of^July  6, 

1884.                      ' 

Amount 
available 
July  1,1887. 
of  appro- 
priation act 
of  August 
6,18M. 

Received 
by  transfer 
from  other 
aUotmbut. 

Received 

from 
sales  of 

fuel. 

Total. 

Allotmenta.  1 

[Tnallotted. 

In  charge  of  Beeretarjf, 

Improyins    Missouri    Rlrer 
f^om   ite  month  to  Sioux 
City,  Iowa: 
Office  and  trarellng  ex- 
penses and  salaries  of 
Commission 

$13,188.15   . 

6I8.M    . 

6,719.88   . 

• 

$182.96 

$13,316.11 

618.94 

6,719.88 
^60&74 

125,456.29 
18,84L68 
6.730.83 

15.000.60 

Surreys  and  permanent 
bench-marks 

physical  data.......?...' 

Special  surveys 

$2,605.74 

125.466.29 
8, 641. 53 
6.720.83 



In  charge  cf  pretidsnt, 

IvproTlng    Missouri    Rivor 
fh>m  its  mouth  to  Sioux 
City,  Iowa: 
Kansas  City 

Saint  Joseph 

$10,000.00 

Construction  of  plant 

8unrey    of   Missouri    River 
above  the  Missouri  River 
Falls  at  Fort  Benton 

$16. 000. 00 

Total 

19.471.47 

15,000.00 

143,624.89 

10.000.00 

182.96  I    ie8.178.« 

Expenditures  and  transfers. 

Work. 

Trans- 
ferred to 
other  allot- 
ment. 

Amount 
expended 
during  fis- 
cal year 
exclusive  of 
outstanding 

liabilities 
July  1.1887. 

Out- 
standing 
liabilities 
June  SO, 

1888. 

Total 
expended 
and  trans- 
ferred. 

Amount 
available 

In  charge  ofeeeretary. 

Improving  Miwouri  River  from  iu  mouth  to 
Sioux  City,  Iowa: 
Office  nnd  traveling  expenses  and  sal- 
aries of  Commission 

$11,267.02 

618.94 

6,899.11 

2,605.74 

111,226.87 
17, 910. 67 
6.720.83 

$32.19 

$11,289.21 

618.94 

6.899.11 

2,605.74 

111.250.87 
17.928  17 
6.720.83 

$2.0I6L96 

Surveys  and  peimanent  bench-marks  . . 

Careof  plant,  river-gaugos,  physical  data 



820.27 

Special  surveys  ...:.. .....:... 

In  charge  pf  president. 

Improving  Missouri  River  fh)m  its  mouth  to 
Sioux  City,  Iowa: 
Kansas  City 

$10,000.00 

25.00 
17.60 

4,205.02 
918.36 

SaintJoseph 

Construction  of  plant 

Vna'.loUed. 

Survey  of  Missouri  River  above  the  Missouri 
River  Falls  at  Fort  Benton 

15,000.00 

Total 

10,000.00 

155,637.68 

74.69     165,712.87 

22.466.45 
15,000.00 

Unallotted "* 

Balance  actually  availabl 

e 

7,466.45 

i 
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jASi  of  civilian  engineers  employed  on  work  of  river  and  harbor  improvements  in  diarge  of 
MUeoMTi  Blver  Commiaeion  from  July  1,  1837,  to  June  30,  18:58,  inoluHve,  under  the 
river  and  harbor  appropriation  act  approved  August  5,  1886. 

i  Improving  Missouri  River  ftom  its  moath  to  Sioax  City.  J 


Kame  and  residence. 


A.  H.  Blalsdell,  Saint  Loais.  Ho 

Samnel  H.  Yonge,  Kansas  Cltv,  Mo 

ft.  Waters  Fox,  Saint  Joseph,  Mo 

aB.  Wheeler,  Saint  Louis.  Mo  * 

O.W.  Fergnson,  Saint  Lonls,Mo* 

D.  C.  Hnmphrey  s,  Lexington,  Ta  * 

W.L.Seddon,  Saint  Lonis,  Mo* 

G.  V.  Meraerean,  Saint  Loais,  Mo  * 

B.  F.Grady,  Saint  Lonis,  Mo* 

JTames  A.  Seddon,  Saint  Louis,  Mo 

Wynkoop  Kierstedjr., Omaha, Neb.*.. 

a  W.  Clark,  Saint  Louis.  Jklo  * 

R. H. Baoot, Kansas  City,Mo 

A.  H.  Weber,  Kansas  City,  Mo 

Bd.  F.  Hermanns,  Kansas  City,  Mo 

RCTbayor,  Saint  Joseph,  Mo 

T.  Sobindler.  Saint  LoufsTMo  * 

T.  C.  Haghee,  Kansas  City,  Mo 


Time 
employed. 


Mo§.  Dam. 

12  5 

12  0 

12  0 

1  16 

0  16 

1  0 

0  16 

2  16 

1  0 
0  2f 
0  12| 


15 
6 
0 
0 
2 

2S 
0 
15 
2  22^ 
9  0 
2  0 
0    27 


Compen* 

aation  per 

montn. 


$200.00 
200.00 
200.00 
170.00 
103.50) 
145. 00> 
125.  OOS 
115.00 
150.00] 
125  OOJ 
150.00 

180.00 
180.00} 
75i00S 
135.00 
125.00 
125.00 
125.00 
126.00 
125.00 
125.00 
100.00 
100.00 


Where  emplo3*ed. 


Saint  Louis,  Mo. 
Kansas  City,  Mo. 
Saint  Joseph,  Mo. 
Saint  Louis,  Ma 

In  vicinity  of   Salot  Charles   and 
Sftint  Louis,  Mo. 

Saint  Louis,  Mo. 

Do. 

Saint  Charles,  Ma,  and  Saint  Louia^ 

Ma 
Saint  Louis,  Ma 

Do. 

Do. 

Do. 

Da 
Kansas  City.  Mo. 

Da 

Da 
Saint  Joseph.  Mo. 
Saint  Louis,  Mo. 
City.  Ma 


*  On  special  surveys. 

Appendix  A. 

annual  report  of  8kcrbtart  missouri  river  commission,  1887-^88. 

Missouri  River  Commission, 

Saimt  Louis,  Mo.,  June  30, 1888. 
Sir  :  I  have  the  honor  to  sabmtt  the  following  annaal  report  of  the  work  in  charge 
of  the  secretary  of  this  Commission,  for  the  fiscal  year  ending  Jane  30,  1888. 
Very  respectfnlly,  yonr  obedient  servant, 

Theo.  a.  Bingham, 
First  Lieutenant  of  EngineerSf  Secretary. 
Lient.  Col.  Charles  R.  Suter, 

Corps  of  Engineers^  U.  S,  Army,  •  ♦ 

President  Missouri  River  Commission,  Saint  Louis,  Mo, 


surveys. 


Except  a  little  precise  leveling  no  work  was  done  during  the  year. 

The  gap  in  triangnlation  still  to  be  completed  is  from  Fort  Ijeaven worth,  Kans.,  to 
Trovers  Point,  Mont.  1,530  miles. 

The  gap  to  be  fillea  with  permanent  bench-marks  isabont  1,787.5  miles,  there  beinff 
intervals  still  incomplete  between  Waverly,  Mo.,  and  the  month  of  the  river  of  267.0- 
miles. 

The  precise  leveling,  above  refymd  to,  was  done  to  connect  the  elevations  of  the 
Miseoari  River  permanent  bench-marks  with  the  Saint  Louis  City  Directrix.  Report 
to  yon  of  November  21,  1887,  gives  the  results,  and  to  it  reference  is  respectfully 
made.    (Hereto  appended,  marked  Appendix  A  1.) 

Tho  list  of  Missonri  River  bench-marks,  with  their  descriptions,  elevations,  etc., 
was  revised,  amended,  and  corrected  to  date,  and  an  edition  of  240  copies  printed  in 
May,  1888,  at  a  cost  of  |0.67  per  copy.    It  is  hereto  appended  marked  Appendix  A  2. 

The  fleet  and  plant  used  for  surveys  have  been  carecl  fur  on  the  Kansas  City  divis- 
ion, being  utilized  for  construction  work  when  so  needed. 

*  physical  data. 

The  compilation  of  the  data  on  file  has  been  completed. 

In  addition  to  the  regular  ones,  11  monthly  cross-sections  of  the  river  at  the  Bis- 
marck, Dak.,  Bridge  have  been  added  to  our  files. 
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We  also  keep  copies  of  the  following  gauge  records : 


Pla«A.                 I                 Location. 

1 

Character  of  gaage. 

T^^nmiiiii,  Mo ............ 

300  feet  above  ferry  landiDK* 
Foot  of  Delavrare  Htreet 

Inclined  sigaal  eervio. 
do ^.. 

Apr.,  1873,  to  date. 
May,  1873.  to  date. 
Jan.,  1872,  to  date. 
Jan.,  188:2,  to  date. 
Do. 

l^MftvoD worth,  KAnn  ^ . . . . . 

Do . 

Bridge 

Standard  wire 

Vertical  pile. 

6aiDt  Joseph,  Mo 

JUair,  Nebr 

Water- works 

Bridge* 

*  Railroad  company's  gauge. 

As  soon  as  fands  are  available  it  is  the  intention  to  put  standard  wire  gauges  on  the 
following  bridges:  Sioux  City  (when  completed),  Nebraska  City  (when  completed), 
Blair,  Randolph,  and  Siblej'. 

Owing  to  decrease  in  funds  all  the  gauge  observers  were  in  March,  1S88,  pnt  on 
balf-pay,  which  was  a  hardship  for  them,  as  they  are  but  poorly  paid  at  best  (|10  per 
month) ;  the  observer  at  the  Saint  Joseph  bridge  had  to  be  discharged,  and  if  a  new 
4iippropriation  is  not  available  by  Aagnat  1  all  will  have  to  be  discharged. 

It  is  not  necessary  for  me  to  call  your  attention  to  the  real  calamity  to  all  interests 
•connected  with  the  Missouri  River  which  such  a  cessation  of  gauge-readings  would 
be.  I  respectfully  urge  upon  the  Commission  that  the  appropriations  for  preservation 
4uid  observation  of  gauges  should  be  continuous,  and  not  dependent  each  year  on  the 
uncertain  fate  of  a  river  and  harbor  bilL  The  importance  of  this  system  has  been 
appreciated  for  the  Mississippi  River  and  should  be  extended  to  the  Missouri  River. 

MISCELLANEOUS. 

Complying  with  letter  from  the  Chief  of  Engineers,  U.  S.  Army,  of  February  15, 
ItidB,  a  map  was  made  showing  the  location  of  all  bridges  across  the  Missouri  River, 
with  outline  cross-sections  of  river  and  bridges  (hereto  appended).  A  table  was  also 
4M>mpiled  giving  the  important  dimensions  and  data  relate ve  to  the  bridges.  Copies 
were  furbished  the  Chief  of  Engineers  and  members  of  this  Commission. 

In  April,  1888,  a  100-foot  steel  tape  waa  compared  with  our  300-foot  standard  for 
Lieutenant  Carter,  Corps  of  Engineers,  U.  S.  Army,  Savannah,  Ga.,  his  office  bearing 
the  expense,  viz,  about  $25. 

In  June  a  comparison  under  similar  conditions  was  made  of  a  300-foot  steel  tape  at 
the  leanest  of  Captain  Quinn,  Corps  of  Engineers,  U.  S.  Army,  Duluth,  Minn. 

A  reference  map  of  the  Missouri  River  from  Sioux  City  to  the  mouth,  on  a  scale 
t,qoi.opfli  with  all  information  on  file  in  this  office,  has  been  nearly  completed.  The 
intention  is  to  lithoflrraph  this  as  soon  as  funds  are  available.  The  cost  will  be  small, 
viz,  about  |50  for  500  copies. 

Under  orders  from  the  president  of  the  Commission  an  inspection  was  made  Janu- 
ary S4, 1888,  of  location,  plans,  progress,  etc.,  of  the  Omaha  and  Council  Bluffs  Rail- 
load  Company's  bridge  at  Omaha.  Report  was  submitted  January  26, 1688.  The 
r^ori  of  the  president  of  the  Commission  is  given  in  Senate  Ex.  Doc.  No.  63,  Fiftieth 
Congress,  first  session. 

An  inspection  was  also  made  under  orders  from  the  piSasident  of  the  Commission  of 
protection  works  on  left  bank  of  Missouri  River  at  Winthrop,  Mo.,  opposite  Atchi- 
aon,  oonstmoted  by  the  railroads  whose  property  was  there  endangered.  Report  was 
submitted  April  23, 1888. 

ESTIMATES  FOR  FISCAL  TEAR  ENDING  JUKE  30,  1890. 

Office  and  traveling  expeneee  and  ealariee  of  Commission, 

Salaries  of  Commission |5,000 

Mileage 2,500 

Office  rent 1,200 

Telephone 100 

Fuel,  gas,  water,  renairs,  etc 810 

Salaries  of  clerical  torce 7,140 

Stationery  and  sundries 750 

Publications  of  records 2,500 

Total 20.000 

Additional  eurreys  and  permanent  level  bench-marls. 

500  miles  secondary  triangnlation,  at  $90  per  mile $45, 000 

500  miles  topography,  at  |90  per  mile 45,000 

500  miles  permanent  level  bench-markH,  at  $50  per  mile 25, 000 

ToUl 115,000 
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Phytical  data. 

Salaries $5,000 

Printiiig  and  paper 500 

Saadries 260 

Eighteen  gange  observen '^t4& 

Repairs  togaages 1,0U0 

Total 10,000 

PublieaHoM. 

Drawings  of  steamers,  barges,  other  plant  specifications,  etc $5,000 

Summary. 

Office  and  traveling  expenses  and  salaries  of  Commission $90, 000 

Additional  surveys  and  permanent  level  beuch*marks 115, 000 

Physical  data 10,000 

Publications 6,000 

Total 150.000 

COSCMSRCB. 

The  boating  trade  on  the  Missouri  River  is  at  present  very  small.  It  is  practically 
confined  to  the  distance  Fort  Yates  to  Fort  Benton  for  the  upper  river,  and  Saint 
Louis  to  Qlasgow  for  the  lower.  But  these  or  any  other  facts  as  to  the  small  aotaal 
amount  of  boating  done  on  the  river  now  have  nothing  to  do  with  the  question  of 
the  improvement  of  navigation  on  the  Missouri  River  in  its  broad  meaning  and  na- 
tional bearing.  For  the  General  Government  to  foster  local  interests  is  supposed  to 
be  ''foreign  to  our  institutions,"  and  will  be  dearly  a  source  of  political  rivalry  and 
intrigue,  resulting  in  unevenly  distributed  favors  from  the  national  purse.  But  a 
national  system  of  internal  water-ways  improvement  should  result  in  large  gains  of 
national  wealth.  Reduction  in  cost  of  transportation  of  supplies  to  market  is  a  bnsi- 
ness-like  method  of  increasing  profits.  Here  is  the  Missouri  Valley  draining  an  im- 
mense grain-bearing  (for  one  thing)  district.  Large  quantities  of  surplus  ^rain  are 
ready  to  be  put  in  the  world's  markets  if  it  can  be  done  for  less  than  the  selling  price. 
No  proof  is  needed  of  the  statement  that  water  transportation  is  cheaper  than  rail, 
especially  for  long  distances.  Moreover,  facts  given  in  my  report  on  this  subject  to 
the  Commission  in  1886  (Annual  Report  1886,  page  318)  show  that  the  river  has  600 
times  greater  carrying  capacity  than  a  single  track  railroad. 

To  improve  the  river,  even  between  Kansas  City  and  Saint  Louis,  to  a  low-water 
depth  or  12  feet  is  deemed  perfectly  practicable,  and  at  a  cost  per  mile  ($50,000)  not 
exceeding  that  of  a  first-clM^  single-track  railroad. 

Even  with  the  present  unimproved  channels  of  the  Missouri  and  Mississippi  it  is  not 
less  than  6  cents  cheaper  per  bushel  to  transport  grain  from  Saint  Louis  to  Liverpool 
by  way  of  New  Orleans  than  by  way  of  rail  to  New  Tork.  The  saving  thus  made  in 
one  year  would  more  than  pay  the  estimated  cost  of  improving  the  Missouri  River  to 
Kansas  City. 

The  river  once  improved  and  insurance  on  Missouri  River  barges  being  then  a  pro- 
fitable business  (it  does  not  and  can  not  exist  at  present),  the  saving  per  bushel 
would  probably  be  even  greater  than  it  is  now. 

All  these  possibilities,  which  are  safe  predictions,  only  receive  greater  weight  fraoi 
their  present  non-realisation. 

**  The  failure  by  Congress  to  make  appropriations  for  the  continued  improvement 
of  the  Mississippi  River  and  its  principal  tributaries  has  cost  the  i>eople  of  these  val- 
leys enormous  amounts  of  money  by  higher  freights,  larger  risks  and  increased  insur- 
ance, wrecks  and  delays  of  transportation ;  and,  if  continued,  will  dishearten  oar 
river  men,  if  not  destroy  the  business,  and  thus  leave  the  commerce  of  the  Mississippi 
Valley  to  a  single  method  of  transportation  and  practically  at  its  mercy.  The  result 
in  such  a  case  is  not  difficult  to  foresee.  The  permanent  improvement  of  our  water- 
wavs  is  imperatively  demanded  in  the  interest  of  cheaper  transportation  to  the  sea 
and  intercommunication  between  points  on  these  water-courses. 

''Mr.  Fink,  in  bis  testimony  before  the  select  committee  on  interstate  commerce  of 
the  United  States  Senate,  admitted  the  efiSdot  of  the  Mississippi  River,  the  lakes,  and 
the  Erie  Canal  in  the  regulation  of  rates  to  the  sea-board,  in  competition  with  rail- 
roads; and  the  Interstate  Commerce  Commission,  in  their  report  to  Congress  this 
year,  refer  to  the  value  of  water  navigation  in  the  regulation  of  freight  rates  to  all 
competing  points  on  or  near  the  water-ways.    The  permanent  improvement  of  the 
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great  Mississippi  River  water  system,  afFonUng  15,000  miles  of  water  navigatioa,  will 
seonre  lower  and  more  stable  rates  of  freight  than  most  legislation,  and  will  do  it 
by  the  laws  of  competition  between  diJSerent  modes  of  transportation."  (President 
Gaiennie's  report  to  Merchants'  Exchange  of  Saint  Louis,  January  3,  188S,  page  12.) 
"  The  river  trade,  though  hampered  during  the  past  season  by  low  water,  is  develop- 
ing  yearly,  and  forms  a  very  important  outlet  to  the  sea  for  our  foreign  grain  trade. 

''The  foreign  trade,  taken  as  a  whole,  via  New  Orleans  and  via  the  eastern  sea-board, 
has  been  large,  showing  that  Saint  Louis  is  known  in  all  the  markets  of  the  world." 
(Report  for  1887  of  Secretary  Morgan,  of  Saint  Lous  Merchants'  Exchange,  pages  21 
and  2"2.)    This,  too,  while  the  great  feeder,  the  Missouri  River,  is  practically  idle." 

Keport  MerchanUf  Exchange,  Saint  LouiSf  1887,  page  64. — Saint  Louis  and  Missouri 
River,  1887 :  Steamers  arrived,  1<51;  steamers  departed,  171.  Receipts  in  tons,  27,700 ; 
shipments  in  tons,  14,580.    Receipts  in  tons  for  1886, 32,620. 

Page  73. — Shipments  bulk  grain,  Saint  Louis  to  New  Orleans,  1887:  Wheat, 
3,973,7:U  bushels ;  corn,  7,365,340  bushels ;  total,  327,092  tons. 

Paf]r«  107.— Receipts  at  Saint  Lonis  by  Missouri  River:  27,700  tons  in  1887 ;  32,620 
tonsinl8d6;  16,875  tons  in  1885 ;  28,825  tons  in  1684.  Shipments:  14,580  tons  in  1887; 
24/255  tons  in  1886;  10,3.30  tons  in  1885;  15,285  tons  in  1884. 

Page  131. — Direct  shipments.  Saint  Louis  to  foreign  countries,  by  river  to  New 
Orleans:  325,442  tons  in  1887;  2:32,352  tons  in  188f) ;  2:U,552  tons  in  1885 ;  175,126  tons 
in  1884  ;  301,629  tons  in  1883 :  176,583  tons  in  1882;  389,587  tons  in  1881. 

Page  159.— Sources  of  supply  for  three  years :  The  West  by  rail  and  Missouri  River, 
11,164,929  bushels  corn  in  1887;  11,:)50,690  bushels  com  in  1886;  18,055,357  bushels 
com  in  1885 ;  7,128,371  bushels  wheat  in  1887 ;  5,337,732  bushels  wheat  in  1886. 
Shipments:  Europe  via  New  Orleans  and  rivor,  7,365,340  bushels  corn  in  1887; 
7,501,730  bushels  corn  in  1886 ;  8,180,039  bushels  corn  in  1885 ;  3,975.017  bushels  wheat 
in  1887  ;  743,439  bushels  wheat  in  1886 ;  50,000  bushels  wheat  in  1885. 

Page  132. — Average  rates  of  freight  on  wheat  per  bushel  from  Saint  Louis  to  Liv- 
er i>oo  I  : 


Yean. 

Via  New 
Orleans. 

Via  New    1                 v^«,H. 
York.       1                 ^«*"- 

Via  New 
OrleaDB. 

Via  New 
York. 

1882 

CU. 

i 

CU. 
23| 
27    ! 
2U 

1885 

CU. 

CU. 

1883 

18«6 

1884 ^ 

1887 

24i 

Antouni  of  freight  either  carried  past  or  handled  at  various  Lower  Miaeouri  Eiver  ports 

for  the  season  1887-^88. 


Ports. 

1 

1 

2^ 
o 

< 

1 

P 

1 

1 

1 

Saint  Loafs 

Tons. 
8,844 
8.844 
8,344 
8,344 
8,344 
8,844 
8,344 
8,344 
8,344 
8,344 
8,344 
7,328 
7.828 
7.328 
7.828 
7,328 

Tont. 
9,228 
9.228 
9,228 
9.228 
9,228 
9,228 
9,228 
9,228 
9,228 
9.228 
9,228 
7.875 
7,875 
7,873 
7,876 
7.875 

Tont. 
1.980 
1,980 
1,980 
1.980 
1.980 
i;9g0 
l,9^0 
1,980 
1.980 
1.980 
1,980 
300 
800 

Tons. 
1.500 
1,500 
1,500 
1,500 
1,600 
1.600 
1,300 
1.30U 
1,300 
1,300 
1.800 

Tons. 

Tons. 
438 

AHA 

Tons. 

Twis. 

Toms, 

Tons. 

Tons. 
21. 871 

Saint  Charles    ...     .. 

21,871 

1,230  1    438 
3,378  '    42W 

74 

248 

607 

1.620 

2.409 

293 

293 

87 

22.684 

Kaiot  Aabert 

24,097 

BarkersTille 

3,378 
3.980 
3.960 
3,960 
3.960 
3.960 
6,061 
5.061 
6,061 
6,981 
7,019 

438 
438 
438 
438 
438 
438 
438 
438 
438 

26,938 

Ossire  River 

20,951 

iTeflSraon  City 

821 
321 
321 
270 
270 
219 

1.046 

1.045 

1.045 

687 

687 

687 

109 

29,216 

ClaroTllle 

26,990 

Marion 

26.990 

Sandy  Hook 

26,375 

iioeheport 

27,389 

RoonTflle 

22,171 

Arrow  Book 

21,265 

Lisbon .  .. 

22,447 

Q\mmw   .  .  . 

22,486 

KaauaCi^ 

16.486 

■■     ■ 

KoTS  1.— General  If eade  made  eleven  trips  to  Osage  River  daring  1888 ;  cargoes  np  were  mercban- 
dlae,  and  down,  grain  and  stock.    No  ostioiates  of  amoant  obtained. 

KoTB  2.— Steamer  New  Haven  also  ran  to  Cbamois  and  New  Haven  with  merohandise  and  retnmed 
with  grain,  bat  no  estimates  of  cargoes  were  given. 
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Amount  of  freight  either  carried  poet  or  handled  at  Upper  Missouri  Biver  ports  for  Ae 

season  18W-'88. 


Porto. 

Batclie- 
lor. 

Helena. 

St©'mr 
Mis. 
sourL 

Trans- ! 

fer     Eclipse. 
No.  2. 

Rose 
Pud. 

Benton. 

General 
Tomp- 
kins. 

Gfmeral 
Terry. 

TotaL 

Sionx  Citv 

T(ma. 
150 
150 
150 
305 
430 
712 
227 
227 
227 
227 

Tons. 

Tout. 

Ton*.  1  Ton*. 

Tofis.  1  Tons. 

Tons. 

Tons. 

Tons. 
150 

I'ort  Pieire  ... 

i.. J 

45 

4.> 
18.5 
470 
583 

183 

Yankton 

...... ..i...>.>.. 

332 
33» 
647 
•782 

527 

Standing  Rock.... 

i'brt  Yates 

Btomarok 

200 
260 
1,382 
1.120 
1,120 
1, 055 
755 

ho 

8.50 
746 
368 
310 

1.222 

mo           120 
041           510 
760           390 
ion           390 

255 
1.485 
1,160 

200 
765 

2.682 
7,918 
4,523 
4,497 
4,242 

Waahbnm 

FortBerthold 

1, 160  !        .'iOO 

1, 160           500 

805          son 

Rockv  Point 

IfiO           760  I        390 
150             7K0  1          390 

Fort  Bonton 

8.877 

1 

Tons  moved  on  the  Lower  Missouri  iiircr,  1887-*88. 


Wyoming 

Daootah   

General  Tompkins 
General  Meade  — 

A.  8.WlUi8 

D.  H.  Backer 

Black  Diamond .. . 

Dick  Clyde 

Jim  Watkins 

Dora 


Total. 


u 


i 

-     . 

. 

1 

1 

1 

1 

a 

s 

1 

1 

1 

1 

&4 

3  3. 

Tons,   i 
6,036  ; 
6,928  ; 
l.Oftii 
1,45J 


Tons.  ,  Tons. 
4*7  I  J,U4l 
476  !     1,  575 


Tons.  I  Tons. ;  Tuns. '  Tons. ;  Tons.  Tons.  Tons. '  Tons, 
100       275  I     125  ,     120  1 

,....!    172 


100  j 


7,019  1 


53 


970 


338 

153 

271 

75 


16,211  ,    8,912       3,773       175       328 


51 


150 
10 


2,207 


49 


109  ! 


I- 


285  i    120  '    172  2,20 


49 


160 


Tons  moved  on  the  Upper  Missouri  Hivcry  1887-*88. 


1 

Coal. 
Hides. 

1 

■J 

r 

B 

2 

1 

1 

1 

5 

Batohelor 

Tons. 

528 
1,230 
546 
675 
3U0- 
1,235 
450 
305 
310 

Tons. 

Tons. 

\Tons. 

72 
2 

Tons. 

Tons. 

Tons. 

Tons. 
02 

Tons. 

Cases. 
20 

Oompo- 
nies. 

Tons. 

Helena 

150 

"iio' 

90 
105 
140 

"iio' 

'*?o6" 

150 
00 

"ioo* 

215 
110 

6 

Steamer  Missouri 

Transfer  No.  2 ...... . 

76 

BoUpse 

"76 

"'76' 

30 

Ro&e  Bod 

2i 

5 

Benton    

General  Tompkins  .. 
General  Terry 

60 
50 

40 

72 

90 

n 

74 

5 

Total 

5,479 

735 

865 

233 

70 

70 

no 

162 

72 

30 

15 

90 
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APPENDIX  V  V — REPORT  OP  MISSOURI  RIVER  COMMISSION.   2323 

KXPENDITURES. 

Ofioe  expenses,  traveling  expenses,  and  salaries  of  Commission, 

[Appioprlatioxi  act  of  Jaly  5, 1884.] 

Joly  1.  Ib87,  amonnt  available  of  above  iailotment (13, 133. 15 

Received  from  sales  of  fuel  to  officers 182.96 

Unpaid  liabilities  Jnne  30, 1887 75.93 

Total 13,392.04 

Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclasive: 

Office  rent $1,000.00 

Telephone 1...  100.00 

Ice ^       27.00 

Awnings,  and  patting  up  the  same 26.00 

Gas 11.40 

Water 20.00 

Fuel 653.41 

Milease 733.76 

Traveling  expenses 140.60 

Wages 8,027.54 

Transportation  of  employds 30.00 

Stationery 233.61 

Newspaper  subscription 9.90 

Telegrams 3.95 

Transportation 13.68 

Office  furniture 15.50 

Hardware 78.50 

Lumber 102.41 

Street  sprinkling 22.00 

Material  and  labor 7.95 

Sundries 75.68 

Total 11,332.95 

Unpaid  liabilities  June  30, 1888 32.19 

11,365.14 

Joly  1, 1888,  amount  available 2,026.90 

Additional  surveys  and  establishment  of  permanent  benchrmarks  below  Sioux  Cit}f, 

[Appropriation  act  of  July  5, 1884.  i 

July  1, 1887,  amount  available  of  above  allotment -. . . .  $618. 94 

Itemized  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive: 

Wages $547.08 

Privilege  of  felling  trees 68.00 

SUtlonery 3.86 

618.94 

Ptesvvation  and  observation  of  gauges,  and  collection  and  compilation  of  physical  data. 
[Appropriation  act  of  July  5, 1884. J 

July  1,  1887,  amount  available  of  above  allotment |5, 719. 38 

Unpaid  liabilities  June  :iO,  1887 17.33 

5,736.71 
ItemisBed  expenditures  from  July  1, 1887,  to  June  30, 1888,  both 
dates  inclusive : 

Wages $5,272.00 

Traveling  expenses 68.35 

Stationery 46.19 

Wire 15.65 

Brass  plates 5.00 

Water-gauge  rods 9.25 

5,416.44 


July  1, 1868,  amount  available 320.27 
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2324     REPORT   OF. THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

Special  surveyi  {at  Omaka,  Atchison,  Fort  Leavenworth  Eeservationj  Arrow  Bock^  PlatU- 
mouth,  BrowHviUe,  and  Nebraska  City). 

[Appropriation  tot  of  Aognst  5, 1886.1 

July  1, 1887,  amount  available  of  above  allotment 12,506.74 

Itemized  expend! tares  from  July  1,  1887,  to  Juno  30, 18b8,  both 
dates  inclusive: 

Wages t2,449.54 

Rope 6.30 

Stationery 31.05 

Zinc  strips 3.60 

Gas  pipe 3.15 

Privilege  of  felling  trees 12.10 

2,505.74 


Elevations  of  extreme  high  water,  Missouri  River, 

I  These  resalto,  where  different  from  thoM  published,  were  determined  by  stndy  of  all  data  on  tlie 
subject  on  file  in  the  office  of  the  Missouri  River  Commission  February  15,  ltf88.  | 


I 


Locality. 


Miles 

aboye 

mouth 

of  river. 


Saint  Charles 

Hermann , 

Jefferson  City  .... 

Boonville 

Glasffow 

DeWitt 

Waverly 

Lexington 

Sibley 

Ramlolph 

Kaosas  City 

Leavenworth 

Fort  Leavenworth. 


Atchison  .... 
Saint  Joseph. 
WhiteCloud. 
Bulo 


Brownville  ..... 
Nebraska  City. 

Platlsmonth.... 


Omaha 

0.&:C.B.R.R. 


Blair 

Sioux  City. 

Bismarck... 


25.1 
101.1 
U5.8 
197.0 
226.6 
2tf2.5 
2W.4 
319.3 
346.8 


386.3 
416.8 
419.2 


445.8 
470.5 
530.8 
542.0 

579.9 
608.5 

639.2 

667.8 
668.46 

699.9 
80-2.8 

1,427.3 


Point  of  observa- 
tion. 


184.80 


Oauj^  and  bridj^e. 

Ganice 

do 

GaufEo  and  bridge. 

do 

Gauge 

....do 

...do 

Bridge 

do 

Gauge  and  bridge . 

Gauge 

....do 


Gauge  and  bridge. 

...do 400.62 

Gsnge 

Gauge  and  bridge 


Elevation  above  Saint 
Louis  City  directrix. 


1844. 


Feet, 
39.50 


310.959 
341.162 


Gauge . 
do  .. 


...do.. 

Gauee  and  bridge.  I . 


1881. 


Feet. 
28.68 
91,79 
133. 19 
175.41 
201.45 


276. 70 
303.  859 
327.  32 
331. 10 
352. 97 
356.77 


376. 51 
403. 32 
438.82 


1883. 


Feet. 
30.34 
92.54 
133.15 
175. 39 
202.77 
224.15 
252.45 
273.20 


824.07 
327.  85 
349  59 


461.94 
509.42 


547.40 
569.71 


371.40 
398.92 
43a  92 


478. 40 
507.10 


541.90 


560.10 
560.36 


Bridge I |    660.97 

...do I I    694.14 

Gauge I [    686.34 

Gauge  and  bridge. I |l,  644.4     1.047.0 


585.42 
677.15 


Remarks. 


Nier,  S34.2  (H.  W.  1844). 

Gauge  to  bridge  »  Iteoo*. 
Slope='.47  (H.  W.  1881) 
H.  W.  1867==351'.87. 


1885.    H.  Vr.  444.59-1887. 
445.04.    ' 

Bridge  to   gauge -=2,700'. 

Slope= +'.64  (M'uH.  W). 
Gauge   to  bridge  :=  4,752*. 

SIope=3'(H.  W.1881). 

Di«t  to  U,  P.  Br.  ^2,850'. 
H.W.  slope  =  '.20. 

Gauge  to  bridge  =10,000'. 

Slope  =  1'.74. 
Morison's  report 
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D<ite$  of  ice  closings  and  openings  on  the  Missouri  Bivetf  1872-1887. 


LooaUty. 

1872-'73. 

1873-'74. 

1874-75. 

1875-76. 

Cloaing. 

Opening. 

Closing. 

Opening. 

Closing. 

Opening. 

Closing. 

Opening. 

SioQxCity...^ 

1 

Omaha rr 

MAr.  10 

Dec.     4 

Mar.  19 

Nov.  24 

Mar'.  30 

Nov.  21 

Mar     31 

PlAttsmoath 

Nebraska  City 

Brownrille 

White  Cloud 

Saint  Joseph 

Feb.  24 

Mar.  23 

(Nov.  22* 
<Jan.  1L« 
(Jan.  30 

I  Jan.   15 

AtchJw>n  ---T-T  r- 

1   Feb.    9 

lieftTenworth 

Jan.     4 

Mur.  18 

(Nor.  ?3 
{Jan.   81 

Dec.      7 

Kansas  City   , ,   , . 

1 

Feb.      9 

Jan.     8 

Mar.  10 

WaveSy 

Glasgow 

::::::::::::::::::: 

BoonVUle 

Mar.  10 

Jefferson  City 

Saint  Charles 

:::::;;:::::::::::: 

SalntLoQls* Nov.  20 

Jan.  20 

Open  nil 

winter. 

Dec  30 

Feb.  27 

Open  all  winter. 

Locality. 

1            1876-'77. 

1 

1877-78. 

1878-79.           1           1870-'80. 

Closing. 

;  Open  big. 

Closing.    Opening. 

1 

Closing.    Opening.    Closing.  ,  Opening. 

SioQxCity 

Dec  12*  !  Mar     7  JU*?*   J  I  ?/''•     2* 

QmMi^ .» 

5N0V. 
{Mar. 

20  !  Feb.  22/ 
7  1  Mar.  isj 

i 

Jan. 

4     Feb. 

14 

-uec  Lv  1  jaar.     .   ,^  1,,^^^    gH  I  Mar.    20 

iCDec.  10  1  Jan.     26 

Dec.  15     Mar     0  l<'F«ih      9  i  FaI«      i? 

(Feb.  27  1  Mar.     1 

Nebraska  City 

' 

Dec  14     Mar.    6 

5Dec   ii  i  Jan.    *io 
>Mar.  15    Mar.    18 

Brownrille 

White  Ckmd 

..;;;;:::  1:::. :::::: 

1 

1 

SJaint  Joseph 

Atchison 

CDec 
{Mar. 

1 
8 

JFeb.  10 

<Nov. 
(Jan. 

30  !  Dec. 
4  1  Jan. 

...J  

12 
19 

Dec.   14  1  Feb.  23 
Mar.  20     Mar.  24 

4Dec   11 
{Jan.   80 
(Mar.  14 

Jan.       8 
Febi     11 
Mar.    20 

JLeavenworth 

Dec. 

20 

Mar.    2 

::::::::::i. ::::::::; 

Die   ii     Feb.  io 
Dec    22  f  V'vkhk     A 

Ksnsas  City     

Jan. 

1  1  Feb. 

I 

3 

Dec  15 

Jan       4 

Leziackm  1 

Dec  27 
Doc29» 

.:.::...:. 

Waveriy 

Feb.     7 

DeWif 

Glasgow.... 

Dec    16 

v«i«    in 

Haa     9K      v2u         i 

Booiir!]ie 

Dec 

7  ;  Dec.  19 

1 

Dec  26    .Iah.   22  ;  TW  ifi  1  jIn       T 

JeifersonClty 

1 

Dec.  28 

1         '        J  -   —       - 

Saint  Chftrtfw 

1 

Jan.   26  - ' 

Feb.  i?}  ^^  "     Dec     31 

Saint  Louis' 

Dec 

8 

Feb.    5 

Open  all  winter. 

CDec.   16 
{Feb.   14 

Locality. 

1880 
Closing. 

-•81. 

1881 

-'82. 

1882-'83. 

1883-'8I. 

Opening. 

Mnr.   2fl 

Closing.  Opening. 

Closing.    Opening. 

Nor.  21  j  Mar.  13 

Dec,     7  1  Mar.    0 

Dec     8  i  Mar.    4 
Dec.     6  1  Mar.    4 

Closing. 

Nor.  30 
Dec  80 
Dec  26 

Decii 

Opening. 

Sioux  City 

Nor.  18 

Dec    30      Mat      1 

Mar.    22 

Mar.    19 

Mar.    16 
Mar.    14 
Mar     13 

Omaha 

Nov.  21  1  Mar-  28 

<Jan.     2« 
jFeb.  20 
Jan.   18 

Feb.  11> 
Feb.  26^ 
Feb.  11 
Feb.  10 

Plattsmonth 

Mar.  24 
Mar.  24 
Mar.  24 

Nebraska  City 

Brownrille 

Nov.  21 
Nov.  19 

White  Cloud 

Dec     6  1  Mar.    2 

Mar.    12 

■  Ice  gorged  2i  miles  above. 
'  Ice  gorged  at  Belmont. 
•Mississippi  River. 

*  Ice  gorged  above    December  1 8  gorged  below. 

*  Exact  date  of  closing  not  given.    Note  said  ice  10  inches  thick. 

*  Oange  frosen  op. 
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DaU$  of  toe  eloHn^9  and  openings  on  the  Missouri  River,  1873*1887— Continued. 


LocAlity. 


Saint  jMeph. 


Atchison 

Leavenworth . 


1880^*81. 


188l-*82. 


1882-'6a. 


Cloaing. 


Opening.    Closing.    Opening. 


Closing.  'Opening. 


(Nov.  21)   Ti^      , 

Mar.  15  <Jan.     ij   SJ?'     J 

I  |(Feb.  21)   ^^^'     ® 


Bee. 
Dec. 


K«^ciis '\^:?^ 


Lexington  . 

Warerly 

D«»Witt 

Glasgow 

Doonville....* 
JeffttrMon  City 
Saliit  Charles. 

Saint  LoaiA>  .. 


Mar.  15     Jan. 

Mar.  14    

Dec.     8 
Feb.  -JJ 


Dec.     7  1  Mar.    3 


1883-'84. 


Closingi    Opening. 


5  Dec. 
/Jan. 


Dec.     7  i 


Dec.  20     Feb.  20 


Nov.  22 


Jan.  22 
Dee.  2» 
Nov.  18 
,Dec.  7 
(Dec.  24 


:..!.! 


•  Dec.     1     D( 

Feb.     7    

Feb.   12    

Doc.     :»i 

I^ec.  14 J     Open  all  winter. 

Feb.   lo) 


5Dec.  17 

^ran.  9 

sDec.  4 

iJiui.  3 

Jan.  0 

Jan.  ft 

Jan.  8 

SUoc.  9 

^Jaii.  4 


J.aii.   81 
Jan.    12 


I  Feb.  235   ^**^- 

Dec.  11  <   jx 

.  Feb.  15>   ^^*^- 

!  Feb.  IV     Jan. 

Feb.  16     Jan. 

I  Fob.  16     Jan. 

Feb.  1«>   •'*"• 

•  Jan. 

Feb.  17  1  Jan. 

Feb.  15     Jan. 


^1}  Mar.    U 

^1  Mar.    10 
31     Feb.     25 

19  j  Feb.     24 

1     Feb.     23 

1  Feb.     24 
3     Feb. 

2  ;  Feb. 

7  I  Feb. 
6  '  Jan. 
5    Jan. 


'sDec.     7  ; 
I  Man.     1 


Dec.  23^    j^^ 
Feb.   13i    ^^• 


18  '  Feb. 

I 


I 


1884-'85. 


LooaUty. 


Closing.  .  Opening. 


22«  Mar.  13 
...    Mar.  10 

...    Mar.  10 


Sionx  City Nov. 

Omaha ' 

Plattamonth ' 

Nebraska  City Dec.  18  |  Mar.  10 

Brownville Mar.  10 

White  Cloud I  Dec. 

Saint  Joseph Nov. 


Atchison ,  Dec. 


19  .  Mar. 

25  '^^'o^' 
25  ^Mar. 

18     Mar. 


22  Feb. 

14»i  Feb. 

10  >  Mar. 

6  j  Mar. 


Leavenworth I  Dec.  17     Mar.    6 

Kansas  City 

Lexington 

Waverly i  jy^ 

DeWitt , Dec. 

Glasgow Dec. 

Bo-nviUe J^J- 

Jefferson  City I 

Saint  Charles 

Saint  Louis' Dec. 


1885-86. 
Closing.    Opening. 


Dec. 
Jan. 

Jan. 


.;  Dec. 

iiDcc. 
<Feb. 
(Mar. 


CDec 

{Jan. 

Dec. 

Jan. 

5  Dec. 

^Taa. 

iDec. 

^Jan. 

S  Dec. 

)Jan. 

SDec 

Man. 

6  \?^' 
iJan. 

^) 

4}  Jan. 

9) 


Mar. 

Mar. 
U>ec 
/Mar. 
iDec. 

*    <M« 

10 

8 
14 

8 
10 

6 

8 

8 

13 

7 


liar. 
Deo. 
Fob. 
Deo. 
Feb. 
Dec. 
Feb. 
Dec. 
Feb. 

Feb. 

Dec. 
Feb. 


I 
8  ,  Feb. 


188ft-'87. 


Closing.   Opening. 


Nov. 
Nov. 


19     Mar. 
28     Mar. 


Dec  25«  Mar.  12 


Dec. 
Dec. 

Dec 
Dec. 
Dec. 
Deo. 
Nov. 
Dec. 
Dec 
Deo. 
Dec 
Dec 
Dec 
Jan. 


4  ;  D«HJ. 

27  I  Mar. 

3     Dmx 
25  i  Mar. 

5  Dec 

28  Mar. 

29  I  Doc. 
19     Mar. 

5  I  Dec 
28  I  Har. 


4»  Dec 

Feb. 


18     Mar.  14     Jan. 
24  I  Mar.    5  .  Jan. 

21  j  Mar.    r»     Doc 

sDec. 
^Tau. 

Jan. 


^*  .jDec 
SDec 


10     Feb, 
16  i 


17 


^^l  Mar. 


iDec 
I^Doc. 
liDec 

iDec 


SDec. 

Mnn. 

19     Dcc30'»5?®J- 


13     Dec  22  I/, 

8     Feb.  18'»  r 

11     Feb.  14   \y^ 

11     Dec  25^    J. 

19  I  Feb.  12S,  ^®*'- 

10  ,  Dec.  23  I  Dec. 

7     Feb.  16     Dec 


Dec 
Feb. 


Dec 
Feb. 

Dec 
Feb. 

Feb. 

JDec. 
JFeb. 
Jan. 


10 

B 
10 

10 

1 

10 

9 

5» 
10 
S3 

10 
8 

10 
8 

U 

9 


4  Dec. 

1  j  Jan. 

31  '  Jan. 

1  I  Dec. 

24  Jan. 


'Mississippi  River. 

*  Ice  running. 

>  Ice  broke  up  slowly  (date  approximate). 

'  Deoember  2  ice  gorged  in  west  channel  below  gauge. 

*  Partial  break  np. 

*Ice  gorged  and  broke  above  bridge. 

'  Ice  breaking  and  going  out  all  week  ending  March  5,  1887. 

"  Ice  closed  at  Qoindaro.  .^ 

*The  exact  date  of  olosing  not  given.    December  14  river  was  full  of  running  ice,  and  on  December 
21  ice  was  ]'» inches  thlok  in  channel. 
••  Closed  8  miles  above 
*(  River  All!  of  floating  ice. 
**  a2m  tliirty-flT«  dayi  la  Jantury  and  FebniM:y< 
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Appendix  A  1. 

BEPOBT  OP  SEGJIETABY  ON  PRECISE  LEVELING. 

Missouri  River  Commission, 

Saint  Louis,  Mo.,  Novifmher  21, 1887. 

Sir  :  I  have  the  honor  to  report  that  the  work  of  precise  leveling  between  Saint 
Louia  City  Directrix  and  United  States  Engineer  P.  B.  M.  17  of  Missonri  River  (pub- 
lisbed  list  of  1681)  has  been  completed  by  Mr.  O.  W.  Ferguson,  who  had  charge  of  the 
party. 

It  will  be  remembered  that  the  Missouri  River  levels  were  based  on  P.  B.  "M.  12  of  the 
M  ississippl  RlTcr  Com  mission,  situated  at  the  mouth  of  the  Missouri  Ri  v  er.  The  eleva- 
tion of  this  P.  B.  M.  12  was  given,  at  first,  as  13™ .2824  above  Saint  Louis  City  Direc- 
trix. On  this  the  published  Missouri  River  elevations  were  calculated.  In  March, 
1886.  it  was  discovered  that  the  elevation  of  P.  B.  M.  12,  as  finally  determined  and 
pablished  in  Annual  Report  of  Mississippi  River  Commission  for  18^,  was  given  as 


13.«38e9,  a  diflbrdnce  of  -f  \q7j^i   I 


From  that  time  to  date  this  +0'.341  has  been  adopted  as  the  proper  correction  for 
all  the  Missouri  River  elevations. 

The  line  of  precise  levels  now  completed  had  for  jts  object  a  direct  check  on  the 
elevation  of  Mississippi  River  Commission,  P.  B.  M.  12  above  Saint  Louis  City  Direc- 
trix, and  as  a  result  the  determination  of  the  constant  correction,  if  any,  to  be  ap- 
plied to  the  published  Missouri  River  elevations. 

The  resnlta  are  shown  on  the  table  appended. 

From  an  examination  of  the  table  it  will  be  seen  that  the  constant  correction  to  be 
applied  to  the  elevations  on  the  Missouri  River  as  published  is  4-  0'.300  instead  of 
-fU'.341. 

It  should  be  borne  in  mind  that  this  -fO'.SOO  error  is  not  to  be  charged  to  the  level 
work  done  on  the  Missonri  River. 

The  last  column  of  the  table  ^ives  the  corrections  for  the  Missouri  River  due  to 
instrumental  and  other  field  work  errors  for  the  work  between  the  mouth  of«the  river 
and  Saint  Charles ;  and  when  it  is  remembered  that  the  wye  level  alone  was  used  on 
the  Missonri  River,  the  figures  referred  to  are  an  indorsement  of  the  opinion  expressed 
in  the  Annual  Report  of  the  Commission  for  1886,  that  the  elevations  as  determined 
alon^  the  Missouri  River  are  quite  reliable. 

It  IS  proposed  to  publish,  as  soon  as  may  be,  a  correct  list  of  Missonri  River  eleva- 
tions. 

Very  respectfully,  your  obedient  servant, 

Thko.  a.  Bingham, 
First  Lieutenant  of  Engineers,   U,  S,  Army, 

Secretary  Missouri  Biver  Commieeion, 

Lieat.  Col.  Chas.  R.  6uter, 

Corps  of  Engineers,  U,  S,  Army, 

President  Missouri  Eiver  Commission,  Saint  Louis,  Mo. 
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III 
»|± 

pi! 

Missisrippi  River. 

Missouri  River. 

p.  B.  M.  (l-=3'.2808e9). 

Ann.  Rep.  M.  R.  C. 
published    eleva- 
tions iVom  Saint 
Louis  City  Dir., 
1883. 

Correction  to  make 
1883  published  ele- 
vation agree  witb 
1887    determina- 
tion. 

Published  eleva- 
tiona,  1881. 

Hfi  i:-5gi 

Saint  Louia  City  Directrix, 
U.  S.  C.8.  B.  M* 

0.00 
4-    0-.0058 
4-    0*. 01739 

—  1-.1285 

—  3'.  70246 
4-    0-.8144 
4-    2'. 67194 

—  3-.  4820 
-11'.  42399 
4-    3-8325 
4-  12' .  57393 
4-    5-3488 
4-  17' .  64«72 
4-  13-.  3V39 
4-  43' .  87801 
4-    5-.  9328 
-f  19' .  46474 
+    5«.4821 
4-  17' .  98605 
4-    1-.2833 
4-    4'. 21034 
4-   7-.  6443 
4- 25'.  07994 
4-    7-.  6472 
+  25' .  0H945 
4-    7-7391 
4-  25' .  39098 
4-    9-2074 
4- 30'.  20827 

0.00 

0.C0 

0.00 

0.00 

::::::::::::":"■' 

30'  mark,  water  gauge  at  < 

Saint  LouU.                     } 

M.B.C.P.B.M.16 

—  1-1411 

—  3'.  74180 
4-    0-8196 
4-    2'. 08900 

—  3-4998 

—  11'.  48234 
4-    3-8459 
4- 12'.  61790 
4-    5-.  3705 
4- 17'.  61990 
4- 13-.  3809 
4- 43'.  92067 

4-0-.0I26 
4- 0*.  04134 
-0-.  0052 
-O* .  01706 
4-0-0178 
+0'.  06835 
— 0-.  0134 
— 0^.04397 
-0-0217 
—0'.  07118 
—0-  0130 
—0' .  04266 

89'  mark,  river  gauge  atC 

Wat.  Wk's,  Saint  Louis.  \ 

M.  K.  C.  P.  B.  M.  14 

M.B.C.P.B.M.13. 

1 

M.R.C.P.B.H.12.... 

Hiaaoari  River  P.  B.  H.  6  . . . 

4-*43'!  578 
4-19'.  142 
4- 17'.  664 
4-  3'.  856 
4-24'.  701 
4-24'.  683 
4-24'.  979 
4-29'.  827 

+  0'.  30001  j        6.6600 

4-0'.32274  ,  4-0'.0227 

Miasonri  Biver  P.  B.  M.  7  - . . 

4-0'.  32205     4-0*.  0220 

Missouri  River  P.  B.  H.  8. . . 

Miasonri  River  P.  B.  M.  9. . . 

4-0'.  37894 

4-  0'.  0789 

Miasonri  River  P.  B  M.  11 . . 

4-0'.  1064 

Missouri  River  P.  B.  M.  15  . . 

4- 0^.41198     -(-O'.im 

Missouri  River  P.  B.  M.  17  . . 

4-0'.  38127 
Mean.. 

' 



4-  C.  0813 

=rO'.0682 

*  Letter  of  January  30, 1886,  says  it  is  at  same  level  as  City  Directrix. 

Appendix  A  2. 


Descriptions  and  elevatiom  of  bench-marks  on  the  Missouri  Kiver^  referred  to  Saint  Lonin 

Ciiu  directrix,  Man,  lti8«. 

t  List  of  bench-marks Ko.  I  was  issued  1881-82.  This  list  is  No. 2.  It  is  corrected  by  all  data ou  file 
up  to  date.  Its  elevations  were  determined  by  wye  levels,  except  the  following,  which  are  precise 
level  determinations :  6  (12)— 7  (11)— 8  (10)— 9  (9)— 11  (7)— 15  (3)— 17  (1)— Each  bench-mark  haa  two 
numbers.  The  oue  in  paronthpsis  is  the  one  in  the  note  books ;  the  other  is  that  of  the  complete  old 
series  reckoning  from  the  mouth  up.  A  now  series  is  in  progress.  The  new  bench-marks  arc 
placed  on  lines  generally  straight  acix>s8  the  valley,  these  lines  being  about5  mi!o8  apart.  The  desig- 
nations of  the  new  bench-marks  are  in  the  form  of  a  fraction,  the  numerator  being  the  number  of 
the  line  reckoning  from  the  mouth  up ;  the  denominator  being  the  number  of  the  bench-mark  in  that 
line  reckoning  from  the  right  bank.  All  elevations  refer  to  the  Saint  Louis  City  directrix,  which 
is  433.97  feet  above  the  Cairo  datum  ami  412.71  feet  above  the  Mississippi  River  Commission  1^1, 
determination  of  mean  Gulf  tide  at  Biloxi,  Miss.] 


1  (17) 
Mouth  Mis- 
souri River. 

2  (16) 

3  (15) 

4  (14) 


Equals  P.  B.  M.  12  of  Mississippi  River  Commission ;  "  top  of  copper 
fiolt  in  stone  in  Kround  in  corner  of  woods,  20  meters  west  or  Co- 
lumbia Road,  too  meters  from    river,  9  miles  above  Saint  Louis      Feet, 
wetter- works,  on  land  owned  by Chambers" 43.878 

On  vd»t  side  of  1.5-foot  elm,  in  woods  behind  willow  bar,  140  feet  west 
of  high  bank,  2.200  fopt,  south  of  month  of  Mi.ssouri  River 9. 184 

Equals  "  B.  M.  80  "  of  lb<79:  on  east  side  of  2.5.foot  svcamore  on  edge 
of  bieh  bank  behind  willow  bar.  520  feer  south  orMissouri  River..       6. 370 

On  northwfsi  side  of  4.5-foot  sycamore.  600  feet  from  river,  200  feet  , 
north  of  U-story  framedwellinsof  Christ.  Ilmstmann.onsouth  side  , 
of  a  small  clump  of  timber  U  miles  above  mouth  of  river,  vicinity  , 
ofP.521 ,      7.185 


Milei. 


1.5 
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No. 


^    (13) 


0    (12) 


7  (11) 
JamestowD. 

8  ao> 

9 

(») 

10 

(8) 

11 

(7) 

12  («) 

13  (5) 
Cluu-boiuiier. 

14  (4) 

15  (3) 
1«      (2) 

17     (1) 

St.Cliule0. 

17     («) 


Description. 


.  I  -  _     I     tn  o 
^*»°-    .mouth. 


On  west  side  of  3.2-foot  sycamore,  900  foot  from  river,  400  feet  from 
edge  of  high  bank,  30  feet  east  of  fence  lino  between  fieicls.  one- 
fouith  mile  below  foot  of  Lsiaud  tow-bead,  2]  miles  above  month  of 
river:  viclnitv  of  P.  517 , 

On  1.9foot  blAck  oak,  on  side  of  blnff,  70  feet  from  river,  one-half  I 
mile  below  mouth  of  creek  at  site  of  Fort  lielle  Fontaine 

Bqnals  "  B,  M.  79  "  of  ItfTO ;  on  2.5-foot  Cottonwood,  on  lower  side  of 
ra vi ne  at  Jamesto w n  Land i ng 

Horizontal  furrow  in  bead  of  copper  bolt  leaded  into  northwest  ox- 
posnre  of  hard  limestone  ledge,  about  500  feet  below  foot  of  island 
tow-head,  780  feet  above  fence,  2,900  feetabove  Jamestown  Landing 

On  1.0-foot  pignut  hickory,  in  field  on  side  of  blnff,  ISO  feet  fh>m 
river,  at  lower  end  of  rnnall  bottom,  2  miles  above  Jame»town  Land- 
ing; vicinity  of  A  9204 

Ou  3. 1-foot  Cottonwood,  on  edge  of  high  water  bank,  behind  willow 
and  Cottonwood  liat ;  oppoaiie  head  of  small  island  tow-head,  one- 
half  mile  below  foot  of  Pelican  Bar ;  vicinity  of  sounding  stake  A 175. 

Horixontal  furrow  in  head  of  copper  bolt  leaded  into  hard  limestone 
ledge,  on  south  side  of  wagon  road,  and  4.5  feet  above  its  level,  220 
feet  below  lower  end  of  stone  quarry,  1,200  feet  below  Hairs  or 
Music's  ferry 

On  north  side  of  2-foot  burr  oak,  170  feet  from  river,  on  line  between 
woods  on  west  and  fields  on  east,  one-quarter  mile  above  small 

island  willow  tow-head,  l^  miles  above  Hall's  Ferry 

On  west  side  of  2-foot  elm,  120  feet  from  river,  on  west  side  of  clump 
of  timber  1  mile  below  ChnrbonnierBlufl^  and  about  one-quarter 
mile  below  head  of  CbarboDnier  Island 

On  west  side  of  3.3foot  cottonwood,  120  fi^et  from  river,  216  feet 
south  of  i^-story  frame  dwelling  of  Louis  Knapp.  The  tree  stands 
in  lane,  500  feet  above  Charbonnier  Bluff. 

On  1.2-foot  black  oak,  on  east  aide  of  w.tgon  road,  40  feet  from  edge 
of  high- water  bank,  1  mile  from  edge  of  shore  bar,  about  1  mile  above 
Charbonnier  Blnff 

On  northwest  side  of  1.6-foot  cottonwood,  150  feet  from  edge  of  high- 
water  bank,  in  cottonwood  timber,  opposite  or  a  little  way  above 
head  of  Holme's  Island,  about  1  mile  from  edge  of  shore  bar,  3 
miles  below  Saint  Charles  Bridge 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northwest  side 
of  seventh  pier  ftom  Saint  Charles  end  of  bridge  at  Saint  Charles, 
Mo. 


Feft    .  MOet. 
11.154  2.7 


18  (157) 

19  (156) 

20  (155) 

21  (I5t) 

22  (153) 

23  (152) 

24  (151) 

25  (150) 

26  (149) 
CottleviUe. 

27  (148) 
28(147) 

29  (116) 

30  (145) 
81  (144) 


19. 463  i 
17,9R0 

4.210 

25.080 

17.071 

25.089 
19.775 


Gauge  B.  M.~A  cross  (-f )  cut  on  top  of  horizontal  surface  of  pro- 
jecting rock,  on  first  course  of  masonry  above  ground,  on  southwest 
corner  of  Pier  No.  1  (counting  from  left  bank),  of  Saint  Charles 
Bridge,  at  Saint  Charles.  Mo 

"B.  M.  77  "  of  1879-4>n  southwest  comer  of  offset  course  of  west  col- 
umn snpporiing  trestle— first  column  west  of  west  pier,  Saint 
Charles  Bridge  . 


B.  M.  78  "  of  1879.  Top  of  foundation-course  at  northeast  comer  of 
2| -story  brick,  on  southwest  comer  of  Second  and  Wood  streets, 
Saint  (Jharlea,  Mo ." 

On  3.3-foot  sycamore,  westward  one  of  a  pair  standing  100  feet  fh>m 
river,midway  between  A's  884  and  886 

On  2- foot  maple,  30  foot  from  foot  of  bluff.  125  feet  from  bank,  at  point 
of  bluff  nearest  river,  just  above  A  882 

On  1.4-foot  cottonwood,  on  south  side  of  dry  chute,  1,500  feet  below 
A870 

On  1.7- foot  elm,  80  feet  from  river.  223  feet  above  A866 ;.... 

On  2.5.foot  cottonwood,  20  feet  f  lom  bank,  at  landing  near  A  862,  oppo- 
site middle  of  Catflrth  Island 

On  8-inch  sycamore,  300  feet  fn»m  river,  opposite  A  863, 1,800  feet  be- 
low A  838;  opposite  foot  of  Bonhomme  Island 

On  2.5-foot  box  alder,  standing  alone  in  acultivated  field,  350  feet  from 
river.  2.250  feet  below  A  836 

On  1.7-foot  pignut  hickory.  150  feet  from  bank,  1,000  feet  south  from 
house,  300  feet  above  A  854 

On  1.9-foot  black  walnut,  one-quarter  of  a  mile  west  from  house  of 
Ernest  Kroenig,  230  feet  from  river,  about  opposite  Cottleville 
Landing 

On  2-foot  elm,  300  feet  south  west  from  house  of  William  Walter,  one- 
quarter  of  a  mile  from  river,  about  opposite  R  B.  0  649 

On  3.3-foot  maple,  100  feet  from  river  bank,  on  bank  of  ditch  or  dry 
creek,  opoosite  HoweH's  Island 

On  1.9-foot  linn,  120  feet  from  river,  at  foot  of  blu£^  400  feet  below  low- 
est point  of  rook  blnff  above  Howelt's  Island 

On  1.7-foot  sycamore,  at  month  of  dry  branch,  in  gully  at  A  840 

Horinmtal  furrow  in  head  of  copper  bolt  leaded  into  vertical  face  of 
rock  600  feet  above  Tavern  Kock,  and  20  feet  above  large  crag  lean- 
ing against  cliff 


5.3 

7.3 

7.8 
0.3 
10.9 

14.9 
16. 4 


23.374 

18.5 

24.392 

19.8 

25.391 

20.7 

22.637 

22.1 

8a208 

25.1 

2&691 



35.805 

89.568 

2a  861 

27.4 

29.715 

28.6 

34.752 
8&S93 

3Z8 
34.1 

39.554 

30.3 

35.896 

39.2 

47.632 

40.8 

15.075 

4L3 

47. 912 

48.8 

54.504 

46.1 

46.723 

47.9 

53.938 
46.144 

48.9 
51.1 

41.  <n , 


62,1 
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DesoripHona  and  elevation$  of  beneh-mark$  on  the  Mi^BOuri  Bivor,  etc.— Con  turned. 


82  (113) 
St  Albans. 

33  (142) 

34  (141) 

35  (140) 

8G  (139) 
AnjpistiL 

37  (138) 

38  (137) 
30  (13C) 

40  (135) 

41  (134) 
Sooth  Poiut. 

42  (133) 

42     (o) 


Washington. 


43  (132) 
43     (a) 


43      (ft) 

4i  (131) 

45  (130) 

46  (129) 
Newport. 

40     (a) 

46  (6) 

47  (128) 

48  (127) 

40  (126) 

00  (125) 
New  UavfiD. 

51  (124) 

52  (123) 

53  (122) 
Hooho's 

Landin<r. 

54  (121) 

55  (120) 
56(119) 

67  (118) 
B«tM  Island 


On  1.5>foot  linn,  40  from  river,  300  feet  below  flrtt  point  of  blaif  be< 
low  Saint  Albiins,  Mo 

On  1.7- foot  oak, In  recess  between  blnffs,  known  as  **£ddy  Hollow,'* 
under  main  bank,  J  ast  below  A  834 

On  a  doubled  and  twisted  white  walnnt,  2.5  feet  in  diameter,  in  gnllj 
just  above  A  832 , 

On  I -foot  Cottonwood,  on  east  bank  of  dry  alongh,  500  feet  north 
from  house,  vicinity  of  A  830 

Ou  1.5- foot  Cottonwood,  900  feet  from  river,  standing  alone  in  wheat 
field  Just  opposite  Aagusta,  Mo 

On  2-foot  block  oak,  200  feet  fh>m  river  in  grove  abont  three- fourths 
railu  above  A  8^8,  200  feet  below  fence  corner,  1,500  feet  abcve  farm 
llOUMf* 

Ou  3-f<}ut  box  alder,  2,500  feet  below  A  826,  250  feet  from  river,  in 
field  nwnod  by Hinkle , 

Ou  1.2-foot  hockberry,  200  feet  from  river,  150  feet  below  fence  be- 
tween wheat  iield  and  first  timber  below  Soath  Point,  Mo 

On  1-foot  white  walnut  100  feet  south  fh>m  railway,  in  glade,  one- 
half  mile  above  section  house,  1^  miles  below  Sonth  Point,  Mo. .. 

Horizontal  furrow  io  head  of  copper  bolt  lended  into  face  of  cut  rock, 
aliont  1,000  feet  above  depot  at  South  Point,  Mo 

On  l.n-fooi  elm,  20  feet  south  from  railway,  by  spring,  abont  1  mile 
below  Washington,  Afo 

T.  B.  M.  3',  on  corner  of  red  sandst^one,  top  layer  of  west  abnt- 
ment,  river  side  of  open  culvert  "No.  14a"  of  Missouri  Pacific 
Railroad,  about  seven-eighths  of  a  mile  above  Washington,  Mo., 
railroad  station-house 

"  B.  M.  75"  of  187!i;  northeast  corner  of  door-sill  of  Elm  street  en- 
trance of  two-storv  brick  building  on  northwest  corner  of  Water 
and  Elm  utreotj*,  Washington,  Mo 

"B.  M.  74"  of  1879;  northwest  comer  water-table  of  three-story 
donblo  brick,  on  southeast  comer  of  Water  and  Elm  streets,  Wash- 
ington, Mo 

On  2.1-foot  sjxamore,  on  main  bank,  300  feet  from  chnte,  200  feet 
from  railway.  1 1  miles  above  Washington,  Mo 

T.  B.  M.  5,  on  extreme  southwest  corner  of  large  cut  stone  used  for 
bearing  for  tho  west  end  of  tlie  south  iron  plate  girder  of  the  Mis- 
souri Paeifie  Railroad  iron  bridge  over  the  St.  John's  Creek,  about 
2^ miles  from  Wa.««hiugton,  Mo 

T.  B.  M.  5',  is  a  point  within  the  upper  loop  of  the  "B"  of  the 
railroad  "  B  -f-  M."  cntin  the  upper  snrfaceuf  thesonth  end  of  the 
west  abutment  of  the  iron  bridge  *'No.  15,"  over  the  St.  John's 
Creek,  Missouri  Pacific  Railroad,  2}  miles  above  Washington,  Mo.. 

One  lO-inch  cottonwood,  50  feet  southwest  from  reference  tree  of  A 
812 

Mark  "  O  "  cjit  on  northwest  corner  of  top  of  riverward  wall  of  onl- 
vert2  miles  below  Newport,  Mo 

On  2. 3- foot  oak,  300  feet  south  from  railway,  on  west  side  of  blnff, 
2.000  foot  below  Newport,  Mo 

T.  B.  M.  10,  is  a  — ~|  chiseled  on  the  southeast  comer  of  the  top  cop- 
ing stone,  east  end  of  land-side  wall  of  the  arched  culvert  of  the  Mis- 
souri Pacific  Railroad  over  tho  "Little  BcDuf  "  Creek,  800  feet  above 
Dundee,  Mo.,  station-house 

T.  B.  M.  10',  is  a  !  chiseled  on  the  southwest  corner  of  west 
end  stone  of  coping  stone  on  retaining- wall  east  side  creek,  land- 
ward side  of  arched  culvert  over  the  "Little  Boenf  Creek,  800 feet 
above  Dundee,  Mo.,  station-house 

On  northeast  comer  of  top  of  oast  abutment  of  railroad  bridge  No.  16, 
1  mile  above  Newport,  Mo t 

Horisontal  furrow  in  uead  of  copper  bolt  set  into  cut  rock  at  head 
of  chute  or  cut  oflf  above  Newport,  Mo 

On  northeast  corner  of  west  abutment  of  bridge  U  miles  below  New 
Haven.  Mo 

On  northeast  comer  water-tablo  of  3-8tory  brick  store  of  New  Ha- 
ven Merchandise  Company,  New  Haven,  Mo 

On  northeast  comer  northwest  wing-wall  of  Missouri  Pacific  Rail- 
road culvert,  150  feet  above  head  of  willow  bar,  at  A  796 

On  3.2-foot  elm,  on  main  bank,  behind  willow  bar,  near  A  7M  and 
railroad  station  Etlah 

On  2- foot  elm.  200  feet  from  river  in  field,  at  head  of  long  willow  bar, 
2,000  feet  above  A  702,  at  Hoehn's  Landing,  Mo 

On  3- foot  sycjiraore.  ."{OO  feet  fh)m  river,  at  eastern  edge  of  timber, 
1,200  feet  above  A  790 

On  1.7-foot  elm,  on  bench,  midway  between  R.  B.  0's  467  and  468 

On  1.7-foot  elm.  200  feet  from  river,  about  1,500  feet  below  A  786,  in 
fi rat  woods  below  Bates'  Island  

On  10-inch  8yc4imorc.  .'to  fe4;t  from  railway,  at  base  of  bluif,  1,500  feet 
WMtfroffl  houM  of  August  6batam€i«r.ii.::ui..i**»a.«»«» 


Feet 
56.747 

53.3 

53.746 

54.7 

67.208 

56.4 

64.153 

68.7 

50.406 

.     6L2 

59.197 

62.4 

63.240 

68.7 

63.271 

65.0 

74.946 

6a.O 

7&5S0 

67.6 

73.242 

6&6 

76.684 

82.873 

606 

82.687 

68.814 

7L9 

80.852 

Tt2 

78.888 

72.2 

70.148 

7B.0 

80.872 

16.3 

06.286 

77.8 

87.788 

7&2 

81.602 

87.200 

70.4 

94.540 

88.811 

82.0 

06.546 

84.7 

02.572 

885 

83.026 

88.4 

80.2S5 

00.7 

88.160 
86.848 

010 
08.2 

86.711 

04.5 

108.000 

07.1 
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Xo. 


58  (117) 

59  (116) 
HoniMOD 


(U)  (115) 

CI  (114) 

02  (113) 

63  (112) 
Gancooftde 
River. 
04(111) 

C5(110> 

06(109) 
BlnfltoD. 

67  (108) 

68  (107) 

69  (106) 
Portland 

70  (105) 

71  (104) 

72  (103) 

73  (102) 

74  (101) 


Deacription. 


75  (lOO) 
SaiDtAnbf^rt 

76  (99) 

77 

(98) 

78 

(97) 

Bonnot** 
MilL 
80    (95) 

81 

(91) 

82 

(93) 

83   (92) 

OMse  Klver. 

84    (91) 

f5 

(90) 

86 

(89) 

87 

(88) 

88 

(87) 

Jeflbrwm 
Ciiy. 

•  89 

(86) 

On  1.3-foot  black  walnnt,  at  point  of  blaff  above  reoera  in  blnfb,  Jost 

above  bead  of  Bates' Island  Chute 

Horiaontal  farrow  in  bead  of  copper  bolt  leaded  Into  rock  at  end  of 

railroad  cut  entering  Hermann,  Mo.,  from  above 

"KM.  72"  of  1879— on  northeast  comer  of  the  coping  of  the  bead 

wall  of  the  west  abatmont  of  bridge,  200  feet  east  of  depot  at  Her- 

mann,Mo.    [Doubtful.] 

"  JH.  M.  71 "  of  1870— on  northeast  comer  of  water-table  of  three-stoiy 

brick  hotel  known  as  the  "White  Honse,"  at  Hermann.  Mo 

On  2.5-foot  elm,  eastward  one  of  a  pair  standing  between  railway  and 

river,  1^  miles  above  Bermanu,  Mo : ,. 

Mark—  '/^  "  cut  into  top  of  second  course  of  rock,  north  and  east 

'abutment,  bridge  }fo.  "  20, "  Missonri  Pacific  Railroad 

On  stump  of  cluster  of  44nch  elms  at  base  of  blufi,  800  feet  below  A 

762. 


Horisontal  furrow  in  head  of  copper  bolt  set  into  face  of  cut  roi'k  at 
side  of  Missouri  Pacific  Kailroad,  3,000  feet  below  Gasconade  Bridge 

On  I.O-fuot  elm,  150  feet  southeast  from  pink  honse  of  G.  Haeck,  be- 
tween A'a750and  758 

On  3- foot  elm,  300  feet  from  river  by  fence,  Just  behind  house,  near 
*  754 


On  1.7-foot  elm,  500  feet  from  river,  at  edge  of  woods,  300  feet  below 
fence  comer,  on  place  of  Henry  Tay,  near  A  752 

On  1.7-foot  Cottonwood.  40  feet  firom  river.  00  feet  fTOm  road,  one- 
quarter  mile  above  head  of  island  above  Bluffton,  Mo.,  about  1,000 
leet  above  A  748 

On  1.7-foot  elm,  100  feet  from  chute,  midway  down  Portland  Island  .. 

On  1.3-foot  Cottonwood,  400  feetfrom  chute.onsonthsideof  dry  slough 
opposite  head  of  Portland  Island;  at  A  740 

On  1.5-foot  Cottonwood,  150  feet  from  river,  about  2  miles  below  Cham 
ois.  Mo.,  vicinltyof  A  736. 

On  2.3-foot  sycamore,  200  feet  from  river,  100  feet  below  field  on  right 
blink  of  dry  slough,  about  4,600  feet  below  Chamois,  Mo 

On  2  5-foot  Cottonwood,  in  field  500  feet  northeast  from  house  of  Louis 
Reifsteak,  and 300  feetfrom  river 

On  twin  cottonwood,  2  feet  in  diameter,  400  feet  from  river,  300  feet 
west  from  house  of  W.  M.  Prior,  on  the  Huston  place,  half-way  be- 
tween Saint  Anbortand  Chamois 

Horizouul  furrow  in  head  of  copper  bolt  If^aded  into  n)ck.  south  side 
east  abutment,  bridge  No.  24,  Missouri  Pacific  Railroad,  1  mile  be- 
low Saint  Anbert  Station 

On  southwest  comer  top  of  rock  base  of  northeast  comer  post  of 
bridge  No.  26,  Missouri  Paoiflo  RaUroad 

Mark  "  D  "—cut  in  top  of  rock  at  southeast  comer  of  north  abut- 
ment of  bridge  No.  77,  Missonri  Pacific  Railroad 

On  1.9-foot  cottonwood,  on  bank  Just  in  front  of  depot  at  Isbell  Sta- 
tion, Missouri  Pacific  Railroad  

Mark  "  u  " — cut  into  top  of  rock  at  southwest  comer  east  abutment 
of  culvert,  600  f^t  from  river,  and  2 miles  below  Bonnot'sMill,  Mo. 

On  3.3- foot  elm,  50  feet  north  from  Missouri  Pacific  Railroad,  1,000 
feet  below  Bonnet's  Mill  depot 


'*  U,  S."  cut  into  ton  of  rock  base  of  northeast  comer-post  of  bridge 

No.  29,  Missouri  Pacific  RaUroad 

**U.**  cut  into  top  of  rook  base  of  southwest  comer- post  of  bridge  No. 

29,  Missouri  Pacific  Railroad 

Horizontal  fnnow  in  head  of  copper  bolt  set  into  cut  face  of  rock,  250 

feet  from  river,  and  200  feet  above  bridge  No.  30,  Missouri  Pacific 

Railroad 

On  1.3-foot  black  walnut,  25  feet  from  river,  at  mouth  of  Osage 

River,  lowerside , 

X)n  southwest  comer  east  abutment  bridge  No.  32,  Missouri  Pacific 

Railroad :..?, 

On  2  foot  oak,  50  feet  from  river,  and  50  feet  from  upper  bank  of 

Moreau  Crock 


On  1.5-foot  sycamore,  on  south  bank  of  cut,  900  feet  below  tunnel, 
4  miles  below  Jefferson  C^ity,  Mo.,  opposite  mile  poet  121  miles  fh>m 
Saint  Louis,  Mo ..r.VTT. -VT. 

On  northwest  comer  of  east  abutment  of  small  bridge  above  P.  155, 
about  at  R.  B.  ©248 ..., 

On  southwest  comer  of  ooplnii  of  oast  abutment  of  small  bridge 
7.000  feet  below  capitol  building  of  Missouri. 


"  B.  M.  70  "  of  1879— "topof  lower'step  ait  northeast  comer  of  north 
east  wing  wall  of  first  culvert  below  passenger  depot  at  Jefferson 
City,  Mo  . 


Eleva- 
tion. 


£quiU8  "  B.  M.  69  ♦  of  187(^top  of  lower  step  at  northwest  comer  of  | 
northwest  wing  wall  of  first  open  culvert  below  passenger  depot  i 
at/offeraonCity,  Me...ft.  i ». 4... .*.....»*:.. ..».;. 1 


FeeL 
102.484 

103.502 

99.278 
106.434 

97.282 
106.600 
118.928 
115.885 

97.801 
100.358 
102.679 

101.415 
106.159 

104.608 

106.587 

100L455 

108.530 

106.901 

116.009 
125.088 
129.802 
122.230 
125.382 
119.214 

130.781 
130.666 

148.732 
122.277 
139.432 
130.711 

173.969 
140.707 
140.867 

134.843 

136.163  1 
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So. 


PoMsription. 


Elers- 
tion. 


CO  («5) 

90  (a) 

90  (6) 

91  (M) 

92  (83) 


ClayaylUe. 
94  (81) 

95  (80) 

96  (79) 

97  (78) 

08(77) 
Marion 

09  (76) 
100  (75) 

101  (74) 

102  (73) 

103  (72) 

104  (71) 

105  (70) 
Providence 

106  (69) 

107  (68) 

108    (67) 

109    (86) 

110    (65) 

111  (64) 

112  (63) 

113  (62) 

114  (61) 

115    (60) 
Rocheport. 

116    (59) 

117    (58) 

K8    (57) 

119    (56) 

120    (55) 

Gaage  B.  H.— east  end  of  eMt  door-sill  of  Lohman^s  warehense,  foot 
of  Jefferson  street,  Jefferson  Cit^',  Mo 

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  rock  of  river- 
ward  cat  face  of  Capitol  Hill,  Jefferson  City,  Mo 

Gange  B.  M.  "C."~Knob  cat  on  projection  of  rock  about  .2  foot 
below  top  of  eleventh  course  of  masonry,  ooantinK  from  top,  20 
feet  east  of  foot  of  arch,  in  north  face  of  Missouri  Pacific  Bailroad 
culvert,  at  Jefferson  City,  Mo 

Qaoffe  B.  M.  "P.  H.  "—Knob  cut  on  projection  of  rock  ledee.  about 
2  xeet  above  eround,  in  an  old  cellar  about  100  feet  west  oi  old  pork 
hquse,  and  about  50  feet  north  of  Missouri  Pacific  Bsilroad  track, 
Jefferson  City,  Mo 

On  shelf  in  cut  rock,  10  feet  from  Missouri  Pacific  Railroad,  one-half 
mile  below  Gray's  Creek.  [IndefiniUnett  cf  location  probaMif  ren- 
ders this  B.  M.  talueUtM] 

On  2-foot  sycamore,  in  old  roadway,  120  feet  ftrom  bluff,  about  one- 
quarter  mile  above  site  of  A  680 

On  1.7-foot  oak,  at  fence  between  cornfield  and  woods,  next  blufi^  near 
lower  end  of  * '  Gale  Farm, "  opposite  Claysville,  Mo 

On  1.3-foot  twin  hackberry,  in  north  and  south  fence  row,  250  feet  from 

<  blufl!;  one-quarter  mile  from  chute  behind  Stanley  Island,  H  mUos 
above  Clay BV 11  le.  Mo 

On  1.3-foot  elm,  8  feet  from  river,  300  feet  below  A  670 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rock  300  feet 
above  end  of  reach  of  bluffs  extending  from  Sugar  Loaf  Rock  down 
stream 

B.  M.  on  knob  cut  on  outermost  point  of  Sugar  Loaf  Rock 

On  1.5-foot  oak,  350  feetfrom  rive  ,  1,500  feet  above  month  of  creek,  ]| 
miles  below  Marion,  Mo 

Equals  "B.  M.67"  of  1879— on  2.S-foot  sycamore,  50  feet  from  river, 
near  turn  in  road,  one-quarter  mile  below  Marion,  Mo 

On  1.3-foot  Cottonwood,  100  feet  from  river,  near  site  of  A  660  

On  1.5- foot  sycamore,  on  slope  of  bench,  behind  wooded  sand-bar,  300 
feet  from  river,  and  1,300  foot  below  A  656 

On  3  foot  oak,  leaning  westward,  300  feet  from  river,  on  bank  of 

Factory  Creek,    one-naif  mile    above    Jamestown  Landing,  Mo., 

about  1,0J0  feet  above  A  652 

On  1. 5-foot  sycamore,  250  feet  from  river  and  U.  S.  lisht,  in  cornfield 
one-quarter  mile  below  mouth  of  chute ;  700  or  800  feet  below  A  650. 

On  6-inch  willow,  40  feet  from  chute.  4,500  feet  above  its  month,  which 
la  1,000  feet  below  A  644 

On  4-loot  Cottonwood,  600  feet  southeast  from  house  of  Richard  Bruce, 
6,000  feet  Bonth  froraBruce's  Landing,  head  of  Nashville  Island... 

On  1.5-foot  hackberry,  100  feet  from  river,  about  l.OOO  feet  above  A 
640,  and  th  ree-qoarters  mile  above  Providence,  Mo 

On  1.5-foot  black  walnut,  on  south  side  of  road,  25  feet  west  from 
turn  in  road,  250  feet  from  river,  and  throe-quarters  mile  below 
Wolfe's  Point 

On  1.7-foot  red  oak,  on  bank  at  base  of  bluff,  one-half  mile  above  Big 
Splice  Creek,  near  A  632 

On  S.Ofoot  Cottonwood,  in  field  at  base  of  blnff,  1,000  feet  below  Petit 
Saline  Creek 

On  4-foot  Cottonwood,  200  feet  from  river,  300  feet  northeast  from 
house  of  H.L.Forsythe:  2,000  feetabove  A  624 

On  2.5-foot  elm  (very  high),  at  roadside,  200  feet  from  chute,  and 
400  feet  west  from  house  of  A.  Rimel,  three-quarters  mile  above  foot 
of  Terrapin  Island 

On  3foot  Cottonwood,  at  roadside,  6,000  feet  south  from  B.  M.  112 

On  elm,  at  roadside,  1,500  feet  from  river,  near  house  of  James  Pow- 
ell, about  opposite  head  of  Terrapin  Island 

On  sycamore,  at  roadside.  250  feet  from  river,  at  site  of  A  610 

On  2.foot  bonev  locust.  160  feet  from  river,  in  front  of  R.  H.  Walker's 
house.  1,000  feet  below  A  606 

On  4-foot  elm,  500  feet  from  river.  800  feet  west  from  house  of  John 
Walker,  about  1.800  feet  above  A  60O,  one-half  mile  above  Overton, 
opposite  Rocheport,  Mo 

On  3-foot  rod  elm.  in  field,  200  feet  west  from  north  and  south  road, 
about  600  feet  from  river,  near  site  of  A  606 .' 

On  1.2-foot  sycamore,  15  feet  from  the  river,  at  mouth  of  creek,  where 

bluffs  leave  river,  2  OOO  below  A  592  

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  rock  on 
bluff  side,  on  lower  sido  of  recess  in  bluffs,  in  which  stands  an  old. 
stone  mill,  3.0(*0  feet  below  foot  of  Franklin  Island,  and  near  site  of 
A  588 

On  3.3-foot  Cottonwood,  on  bank,  one-half  mile  above  the  foot  of 
Franklin  Island - 

On  1-foot  Cottonwood,  at  base  of  rock  bluff,  150  feet  from  chute,  20 
feet  from  vertical  rock,  1^  milaa  below  BooBville,  Mo 


FseL 

14L796 

143.536 
128.078 

13L490 

148.977 
183.940 
136.506 


140.609 
143.560 


136.907 
138.148 

140.993 

143.561 
143.019 

145. 103 

150.062 
153.812 
147.  S08 
151.799 
155.771 

159.658 
161.393 
157.327 
159. 500 

166.319 
162.104 

163. 173 
165.390 

161.151 

171.576 
168.318 
168.813 

181.283 
167.797 
179,091 
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Ko. 


Deaoriptlon. 


BoonTilla. 
m    (54) 

122  (58) 

123  (52) 

41 

1 

BoonyUle. 

4J 

2 

124  (51) 

123    (50) 

12«    (4B) 

L*mioe  . 

River. 

42 

1 

McMahoo 

Creek. 

42 

2 

42 

S" 


127    (48) 


128 

(47) 

m 

(46) 

120 

(«) 

131 

(44) 

43 

I 
Arrow  Book. 

43 
"2 

43 

8 

132    (43) 

Arrow  Book. 

13J    (48) 

44 

1 

"  B.  M.  63  '*  of  1878— on  top  of  stone  on  west  side  of  Main  street  be- 
tween Levee  and  Alley,  marking  high  water  of  1841,  BoonTlUe,  Mo. 

H.W.of  1844  at  Boonvme,  aio 

"  B.  H.62  '*  of  1878— northwest  oomer,  stone  door  slU  at  nortbwent 
entrance  to  two  and  one- half  atory  brick  warehouse  on  east  side  of 
Main  street,  fironiing  on  Levee,  at  Boonville,  Mo 

Horizontal  farrow  in  head  of  copper  bolt  leaded  into  faoe  of  south 
abatment  of  Misaoari,  Elansaa  and  Texas  Railroad  bridge,  Boon- 
ville,Mo 

On  4-foot  oottonwood,  on  bank,  1,000  feet  above  brewery  above  Boon* 
vUle,Mo 

On  L^foot  sycamore,  on  bank  at  foot  of  hllla,  2,000  feet  below  A  576, 
about  2^  miles  above  Boonville,  Mo 

On  right  bank,  aboat  ^  miles  above  Boonville  bridge,  half  a  mile 
below  old  coal  bank  and  creek.  200  feet  below  LiUle  Creek,  in  little 
pocket  in  bluft  30  feet  from  the  river  bank ^ 

On  left  bank,  6,601  feet  north  of  4 ,  in  bottom,  half  a  mile  from  river, 
in  north  fence  of  east  and  west  road,  in  front  of  T.  L.  Tensley's 
house,  one-elehth  of  a  mile  west  of  quarter  section  corner,  on  east 
side  Sec.  2.  T.  48.  R  18 

Ou  2.5-foot  elm,  150  feet  fh>m  river,  at  mouth  of  small  stream,  1,500 
feet  above  A  570 

On  2-foot  black  walnut,  100  feet  from  river,  at  month  of  creek,  about 
1,500  feet  below  A  568 

On  1-foot  twin  elm,  35  feet  from  river,  1,000  feet  below  Lamine  River. 


On  right  i>ank,  at  foot  of  bluff,  1i  miles  above  "General  Ashley's  j 
O-rove,"  on  lower  edge  of  McMahon  Creek  bottom,  500  feet  from  ' 
mouth  of  creek.  200  feet  from  the  rignt  bank  of  "Slaughter  House  I 
Chute."  6  feet  from  rock  ledge  (about  20  feet  high)  where  it  slopes 
down  to  back  side  of  spur ' 

On  left  bank,  half  a  mile  ttom  river,  and  about  1.200  feet  east  of  . 
Frank  Blankensbaker*a  two-story  frame  house,  1.400  feet  northeast  ! 
ttom  school-house.  District  No.  7,  in  center  of  fence,  about  300  feet  j 
south  of  bench,  3  or  4  feet  high,  and  sloping  to  the  north 

Is  half  a  mile  fYom  y,  near  torn  in  road  or  lane  running  northeast, 
about  half  a  mile  from  swamp,  40  feet  toward  river  from  house,  on 
high  bench  running  east  and  west,  about  70  feet  north  of  south 
fence  of  road  prolonged  through  field  and  land  owned  by  F.  Blank- 
ensbaker 

On  4.1-foot  sycamore,  300  feet  fkom  Slaughter  House  Chute,  at  mouth 
of  Moon  Branch,  150  feet  from  bluffs,  2,000  feet  above  mouth  of 
chute 


177.854 

172.088 
176.672 
177.742 

183.540 

178.468  I 

17&650  I 

184.026 
182.  519 


181.441  I 


On  1.7-foot  black  walnut,  200  feet  fh>m  right  bank  of  Slaughter- 
House  Chute,  at  end  of  timber  Just  below  head  of  said  chute 

On  3-foot  linn.  In  belt  of  timber  on  Harrison  farm,  about  2,000  feet 
southwest  from  mouth  of  ohnte  behind  Arrow  Rock  Island 

On  2-foot  elm,  in  field,  200  feet  from  Arrow  Rock  Island  Chute,  2.000 
feet  from  foot  of  bluffs,  5,000  feet  above  month  of  chute  at  A  556 

On  3.4-foot  sycamore,  in  corn-fields,  1,800  feet  below  A  552,  150  feet 
from  chute j 

On  right  bank,  about  1|  miles  below  Arrow  R4>ok,Mo.,  and  about 
200  feet  above  Slough  Croek.  on  foot  of  bluff,  150  feet  from  point 
witera  bluff  turns  np  tbe  creek  valley,  about  100  feet  toward  river 
from  rock  ledge  in  hollow  in  bluff,  10  feet  from  foot  of  slope 

On  left  bank,  one-half  mile  from  river,  in  middle  of  bottom,  in  north 
fence  of  east  and  west  road,  730  feet  east  of  northwest  oomer  Seo. 
14,  T.  49,  R ! 6,  Howard  County,  Mo.,  in  fh>nt  of  and  opposite  side 
of  road  from  J.  A.  Fisher's  two-story  frtune  house 

On  loft  bank,  at  foot  of  bluff.  4,800  feet  northeast  ftvm  V>  <^<i  about 

,  2.000  feet  north  of  school-house,  district  Na  4.  in  recess  of  blnfl^ 
about  275  feet  southeast  from  John  Step's  log-house,  230  feet  east 
from  road,  in  fence  30  feet  from  foot  of  bluff  slope,  130  feet  north  of 
Fairbanks  weighing  scalea 

'*B  M.  61 "  of  1878— top  of  hole  drilled  in  rock  at  A  550 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  rock 
atArrowRock  Ferry  Landing 

On  3.8-foot  cotton- wood,  at  roadside,  1,100  feet  south  from  house  of  J. 
Craig,  about  2  miles  above  Arrow  Rock.  Mo 

At  foot  of  bluff;  on  right  bank  of  river,  neariv  opposite  the  town  of 
Lisbon,  Mo.  It  is  between  two  creeks,  whicn  come  out  of  the 
bluff;  500  feet  below  the  upper  and  about  1,100  feet  above  the 
lower  one,  300  feet  southeast  from  J.  W.  Leener*s  log-honse,  and 
500  feet  northeast  of  J.  A.  Leeper*s  log-house.  Doth  on  bluff,  o  feet 
tn  front  of  highest  point  (16  feet  high)  of  rock  ledge,  which  crops 
out  about  200  feet 


179.658 

181.500 

183.422 

204.5 

183.461 

206.4 

188.400 

2CG.8 

190.533 
184.817 


196.746  1 


184.142 


204.809 
178.043 


183.843 
188.444 


184.733 
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44 

2 

44 

3 

131    (41) 

135  (40) 

136  (39 

45 

1 

Saline  City. 

45 
2 

45 
3 

137  (38) 

138  r37) 

139  (36) 

46 

1 

GUBgow. 

46 

2 

110    (35) 

47 

1 


47 

2' 

47 

3 

GlaHgow 

Bridge. 

141    (34) 


Is  on  right  bank.  7.774  feet  west  of  Vi  In  west  fence  of  north  and  sooth 
road,  about  1,880  feet  north  of  Hugh  Craig's  two-story  white  tnme 
house.    Is  6:10  feet  south  of  northwest  comer  Sec.  19,  T.  60,  R.  18. . 

On  left  bank,  one-half  mile  below  Lisbon,  Mo.,  in  woods,  133  feet 
above  (up-riTer)  comer  of  fence— probttbly east  and  west  fence  be- 
tween Sees.  25  and  26,  in  little  pocket  in  blaff.  In  month  of  "draw" 
bi'tween  road  and  river,  30  feet  from  road  and  20  feet  from  river. . . 

On  1.7-foot  ohn,  3,000  feet  from  river,  at  a  point  9,000  feet  below  Sa- 
line CUty,  on  county  road  across  point  to  Arrow  Rock,  Mo 

On  2.5- foot  chincapin  oak.  ono-qoarter  mile  from  river,  250  ff«t  south 
from  house  of  Simon  Diggs,  li  miles  below  Saline  City,  Mo       

On  2. 2- foot  white  oak,  600  feet  south  from  river,  at  first  timber  be- 
low Saline  Cit3%  Mo 

On  right  liank,  about  one-half  mile  above  Saline  Ctty,  Mo.,  near 
mouth  of  second  creek,  about  300  feet  ftt>m  river  bank  and  same 
distance  from  bridge  over  creek.  It  is  on  north  side  of  creek  at 
foot  of  bluff 

On  left  baiik,  6,579  feet  southeast  of  *f,  in  north  and  south  fenoe,  on 
land  owned  by  J.  Lijj^gett,  and  about  one-half  mile  south  from  bis 
house,  which  is  on  comer  of  road  about  500  feet  from  river 

On  left  bank,  on  cootinnation  of  line  fh>m  M  ^  Vi  3.396  feet  from  V* 
Is  1,1U0  feet  south  of  little  valley  where  brook  and  road  enter  bot- 
tom land,  80C  feet  north  of  point  where  creek  comes  to  bluff,  3t0 
feet  sontli  of  rock  spar  40  feet  high,  and  80  feet  from  foot  of  bluif, 
in  west  fenoe  of  road  raoniog  along  bluff 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  lock  at  upper- 
most exposure,  one-half  mile  above  Saline  City,  Mo 

On  8-inch  sycamore,  150  feet  from  river,  1|  miles  above  Saline  City, 
Mo 


Feet       MOeM. 
l»2.28l  ' 


I 


I 


141 

(a) 

142 

(33) 

143 

(32) 

144 

(31) 

48 

1 
Cambridge. 

2 

48 

3 

On  2-foot  elm,  80  feet  from  river,  on  high  sand  knoll  in  point  of  tim- 
ber opposite  foot  of  island  below  01asEow,Mo 

On  right  bank,  opposite  Glasgow.  Ma  It  is  1,620  feet  west  of  center' 
of  Sec  9,  T.  51,  it.  18,  and  about  20  feet  north  o^  center  of  lane  run- 
ning west  fh>m  center  of  Sec  9,  in  edge  of  wood,  1,150  feet  west  ot 
high  bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mile 
southwest  of  H.  Mastermann'«  house  on  bench 

On  left  bank,  about  10,000  feet  below  Glasgow,  Mo.,  175  feet  above 
mouth  of  first  creek  below  Hurricane  Creek,  on  little  bottom  Just 
back  of  fence  in  recess  in  bluff.  Booky  ledge  begins  on  bank,  about 
125  feet  above  the  B.M 

On  4.1-foot  cotton-wood,  70  feet  from  river,  1.1  mile  below  Glasgow 
Bridge 


On  right  bank,  opposite  Glasgow,  Mo.  It  is  1,620  feet  west  of  center 
of  ^.  9,  T.  51,  R.  18,  and  20  feet  noxth  of  center  of  lane  running 
west  from  center  of  Sec.  9,  in  edge  of  wood,  1,150  feet  west  of  high 
bench  and  B.  Meyer's  house  on  bench,  and  one-quarter  mile  south- 
west of  H.  Mastermann's  house  on  bench.    It  equals  V 

On  right  bank,  opposite  Glasgow,  Mo.  Is  in  sontn  fence  of  road  in 
front  of  house,  about  one-half  mile  from  river,  65  leet  west  ft-om  1.2- 
foot  ash  tree,  195  feeteast  of  1.5-foot  burr-oak  tree  in  center  of  road 

On  left  bank,  at  Glasgow,  Mo.,  under  center  of  Chicago  and  Alton 
Railroad  Bridge,  near  and  on  river  side  of  first  shore  pier  which  sup- 
ports end  of  the  nearest  deck  span  to  the  river.  It  is  under  the 
end  farthest  from  the  river 

On  upper  point  of  cutwater,  fourth  pier  (counting  from  left  shore), 
of  Glasgow  Bridge 

Gauge  B.  M.— On  top  of  ridge,  at  Joint,  between  columns  of  pier  No. 
1  (counting  from  left  bank),  of  Glasgow  Bridee,  Mo. 

On  8.1-foot  elm,  50  feet  north  fh>m  Chicago  and  Alton  track,  240  feet 
from  river,  1^  miles  above  Glasgow  Bridge 

On  8-foot  elm,  at  fence  between  fields  and  woods,  300  feet  from  river, 
northwest  from  house  of  Edwin  Whittle 

B.  M.  of  Glasgow  construction  party,  on  2-foot  cotton-wood,  50  feet 
from  river,  marked  120.704 

Equals  B.  M.  of  construction  part^;  marked  123.291;  on  2-foot  syoa- 


At  Cambridge,  Mo.,  about  500  feet  above  "Levee,"  at  foot  of  Main 
street,  on  foot  of  bluff.  Just  above  a  spring,  and  about  uO  feet  west 
of  a  fenoe,  and  15  feet  higher  than  the  bottom  land 

Opposite  Cambridge,  Mo.,  on  left  bank,  and  about  2,000  feet  from 
tue  river,  and  near  one-quarter  post  between  Sec.  3,  T.  51, 
and  Sec.  34,  T.  53,  R.  18,  one-quarter  mile  east  of  William  Con- 
ery 's  house,  and  560  feet  west  of  Wi  Uiam  Weber's  house 

On  left  bank,  opposite  Cambridge,  Mo.  Is  near  one-quarter  post 
between  Sec.  2,  T.  51,  and  Sec.  35,  T.  52,  R.  18.  It  ia  84  feet  north- 
west from  F.  Flaspholer's  log-house,  and  one-quarter  mile  south 
from  B.  Hemmelberg's  house,  3  feet  west  of  fence,  which  is  1  rod 
east  of  one-quarter  section  line 


20a279 
187.683 
191.519 
192.648 

301.026 ; 

18&211 

186.564 
187.785 
190.634 
200.888 

197.471 

196.776 
199.148 

197.471 
204.537 

208.941 

199.401 

200.124 

205.160 

204.987  j      231.1 

204.280 


206.952 


213.806 


202.265 
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146  <30) 

140  (29) 

117  (28) 

148  (27) 
Ifetr  Fnmk- 

fort. 

149  (26) 


190    (25) 


151  (24) 
Grand  River. 

152  (23) 
DeWitt. 

152    (a) 


152     (5) 


153 

(22) 

154    (21) 
JiUmL 

155 

m 

1S« 

(1») 

157 

IS) 

158 

(B) 

159 

(Q) 

160 

(P) 

161     (0) 


182 

(N) 

163 

(M) 

164 

(L) 

lynei 
166 

(K) 

166  (J) 

167  (D 

...  im 

168  (H) 

169  (O) 


On  8-inch  cotton-wood,  800  feet  from  river,  near  A  498 

On  2-foot  cotton- wood.  lUO  feet  from  river,  reference  tree  of  A  494 — 
On  8-foot  white  oak,  120  feet  ttom  river,  100  feet  east  £rom  fence, 

2,000  feet  below  A  490 

On  2.5-foot  elm,  400  feet  from  river,  on  upper  eide  of  ferry  rood  at 

Kew  Frankfort,  Mo 

On  2.5-foot  elm,  at  foot  of  cnt-off  and  head  of  chute  behind  sand- 
bar, 2,000  feet  from  house  of Baker,  in  point  of  timber,  2  miles 

above  Kew  Frankfort,  Mo 

On  2-foot  cotton- wood,  on  Stonewall  Point  200  feet  from  comer  of 
oom-fleld,  TWi  feet  from  river,  and  2,000  feet  below  month  of  old 
river-bed 

On  5.foot  oak,  500  feet  from  blaff,  at  turn  in  road,  2,000  feet  from 
saw-mlll,  11  miles  fVom  river,  oppoeite  mouth  of  Grand  lUver 

On  2.6-foot  Dlaok  wain  at,  300  feet  west  from  house  of  Harve  Caae- 
bolt,  beside  road  at  base  of  blnff,  opposite  De  Witt,  Mo 

GangeB-M.  "No.  1."— On  root  of  ISinch  sycamore, on risht bank 
of  run.  south  of  Wabash  Depot,  100  feet  west  of  railroad  trestle, 
at  De  Witt  Mo 

Gauge  B.  M.  "No.  2.'*— On  root  of  20inch  wild  locust  800  feet  west 
ot  Wabash  Depot  75  feet  south  of  main  road  leading  from  the  de- 
pot to  the  town.  DeWitt  Mo 

On  2.9-foot  white  elm,  40  feet  west  from  road,  one  quarter  mile  from 
river,  2  miles  below  Miami,  Mo 

On  2.6-foot  sugar  maple,  at  roadside  and  base  of  bluff,  Just  below 
first  fence  below  Miami,  Mo  

**  B.  M.  57  "  of  1878— southwest  corner  door-sill  of  main  entrance  to 
Smith  ABoyer's  two-story  brick  warehouse,  facing  street  running 
from  Levee  to  town  of  Miami,  Mo I 

"B.  M.  'C* "  of  1878— a  knob  chiseled  on  top  of  rook  in  front  of 
Smith  8t  Beyer's  two-story  brick  warehouse,  Miama,  Mo 

On  large  cotton-wood,  about  200  feet  from  river,  at  mouth  of  creek  at 
old  upper  landing,  Miami,  Mo 

Horizontal  furrowln  head  of  copper  bolt  set  into  face  of  limestone 
blufl^  1,000  feet  above  mouth  of  creek  at  old  upper  landing,  Miami, 
Mo 

On  1.9-foot  elm,  550  feet  from  river,  120  feet  southwest  of  fence  be- 
tween woods  above  and  field  below ;  530  feet  north  of  one  and  one- 
half  story  ftame house  ,•  just  above  first  field  above  Miami,  Mo 

On  2.5-foot  hickory.  In  woods,  90  feet  west  fh>m  north  and  south  fence 
between  woods  and  corn-field,  jjust  above  foot  of  Miller's  Island 
Chute,  about  2|  miles  above  Miami,  Mo 

On  1.7-foot  white  elm,  430  feet  from  river,  one-half  mile  above  head  of 
Miller's  Island  Chute;  in  heavy  woods,  10  feet  north  of  east  and 
weat  fence v 

On  2.5-foot  cotton-wood,  80  feet  eaat  of  fence  between  corn  above  and 
CTOve  below,  330  feet  from  river,  300  feet  northwest  of  one  and  one- 
half  story  frame  dwelling  of  Charles  Plttman;  1,500  feet  below  B. 

M."0": T 

On  2.foot  black  walnut  150  feet  from  river,  600  feet  northwest  of  one- 
story  fhune  house  of  P.  Huff,  at  lower  edge  of  timl>er,  oue-balf 
mile  below  footof  Prunty  Island 

On  1.6-foot  cotton-wood,  lOO  feet  from  river,  one-half  mile  above 
Steele's  Landing,  opposite  foot  of  Prunty  Island 

On  1.3-foot  elm.  on  edge  of  high-water  bank,  300  feet  from  chute, 
about  one-half  mUe  below  head  of  Prunty  Island,  1|  miles  below 
Laynesville,  Mo 

On  1.6-foot  slippery  elm,  400  feet  from  river.  600  feet  north  of  C.  H. 
Vanstone's  saw-mill,  three-quarters  of  a  mile  below  Laynesville,  Mo. 

**B.  M.  65"  of  1878— on  elm,  forked  5  feet  from  ground.  70  feet  from 
river.  1,000  feet  below  Laynesville,  Mo. ;  marked  413.043 

On2.3-rootelm,  on  south  side  of  wagon  road  and  edge  of  old  river 
bank,  300  feet  east  fh>m  end  of  north  and  south  lane,  one-quarter 
mile  from  river,  one-quarter  mile  above  Laynesville,  Mo 

On  3'foot  black  walnut,  600  feet  from  river,  on  south  side  of  wagon 
road  from  Malta  Bend  Landing  to  Laynesville,  Mo.,  and  about  one- 
half  a  mile  below  Malta  Bend  Landing 

On  8-foot  oottou'wood,  300  feet  from  nver,  240  feet  southwest  of 
Fairbank  scales  at  Malta  Bend  Landing. 

On  8-foot  oak,  on  roadside,  100  feet  from  Grand  Pass  Lake,  2  miles 
above  Malta  Bend,  Mo 

On2'fbot  cotton-wood,  on  high  bank  behind  willow  bar,  west  side  of 
wagon  road,  2  miles  below  Gillam's  Landing,  Mo 

On  2-loot  cotton- wood,  west  side  of  wagon  road,  15()  ft^et  from  river, 
630  feet  above  month  of  creek,  1^  miles  below  Gillam'i*  Landing, 
ofipoaite  head  of  largo  willow  bar 


Feet 
204.866 
209.697 

212.256 

2U.459 

214.  G86 


238.440 

242.946 
243.221 
281.277 
244.484 

244.318 


MUea. 
235.8 
237.2 


216.905 

254.3 

227.162 

256.7 

22&832 

262.5 

233.583 

234.695 

230.567 

265.0 

235.764 

266.5 

239.504 

267.0 

232. 181 

23L805 

227.002 

267.8 

229.941 

268.0 

234.791 

269.5 

337.  G36 

273.7 

240.358 

241.030 

275.8 

237.548 

276.3 

240.887 

279.6 

241.392 

280.7 

242.259 

281.2 
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...     (17) 

170  (F) 
GiUam's 
Landinir. 

171  (B) 


172  (D) 

173  (C) 

174  (B) 

...  (16) 

175  (A) 

176  (15) 
Wmveily. 

177  (a) 


177 

(14) 

178 

(13) 

179 

isa 

(12) 
(H) 

181 

(10) 

182 

(») 

Berliii. 

61 

1 

61 
2 

61 

183 
184 

(8) 
(7) 

186      (6) 
62 
1 
Crooked 
Siver. 
62 
2" 

186      (5) 


187 
188 


180      (2) 
189      (a) 

1 
Lexington. 


On  2-foot  elm,  on  binff  side,  l.flOO  feet  below  road  from  Gillam'A 
Landinjc  to  Grand  Pass  Church,  at  head  of  Grand  Paas  Lake,  Mo. 

On  1.7.foot  elm,  500  fet-t  from  river,  100  feet  north  of  feoce  between 
wooda  above  and  fields  below,  900  feet  below  Gillam's  Landiot;,  Mo. 

On  4.5- foot  cotton- wood.  120  feet  east  fVom  nqrth  and  aontb  fence  be- 
tween fields  and  woods,  400  feet  from  river.  5v0  feet  southeast  from 
vacant  one-story  ftwrae  house,  2,100  feet  above  Gillam's  Laodinj(.  Mo 

On  1.7'foot  cotton-wood,  130  feet  from  Cranberry  Island  Chute.  30 
feet  below  fence  between  fields  above  and  woods  below,  1,050  feet 
below  White's  ssw-mill,  1  mile  above  month  of  chute 

On  i.5-foot  ehii,  115  feet  from  high  bank  of  Cranberry  Island  Chute, 
and  1,100  feet  below  its  head,  55  feet  west  of  north  and  south  fence 
between  woods  on  west  and  small  clearing;  on  east 

On  L.5.foot  elm,  350  feet  from  river,  60  feet  above  7foot  fall  in  frronnd 
three.quarters  of  a  mile  above  hea<l  of  Cranberrv  Island  Chute,  Mo. 

On  l.S-fuoi  oak,  at  foot  of  bluff.  1^  miles  below  Waverly,  Mo 

On  2.7-foot  elm,  165  feet  from  river,  at  upper  edge  of  timber,  1  mile 
below  Waverl  v ,  Mo 

Equals  "  B.  M.  5l "  of  1878— northwest  comer  lower  window-sill,  west 
window,  on  river  side  of  **  Star  Mills,"  a  four-story  brick  on  levee, 
atWaverly,  Mo 

Qanse  B.  M.— On  small,  round-topped  black  oak.  ISiuches  diameter, 
at  root  of  bluff,  about  2,500  feet  above  frautre,  about  500  feet  above 
lower  edge  of  first  woods  above  Waverly,  Mo 

On  2.5-foot  twin  cottonwood,  110  feet  from  river,  at  foot  of  bluffs, 
800  feet  below  A  3frt 

On  2  foot  oak,  75  feet  south  A  350,  100  feet  above  mouth  of  small 
oreek 

On  1.5-foot  white  oak,  1  mile  above  A  350 

On  3-foot  black  ash,  75  feet  from  bank,  5C0  feet  from  river.  960  feet 
below  James  Bray's  house 

On  4'foot  elm.  125  feet  from  river,  near  beginniug  of  timber,  Ju8t  be- 
low A  842 

On  1.7-foot  black  walnut,  50  feet  from  river,  on  bluff,  1,000  leet  abovo 


Feet. 

248.387  ^ 

243.670  I 


A  340. 


M.49"  of  1878— northwest  comer  of  iron  door-sill  west  door,  two- 
atory  brick  warehouse,  at  Berlin,  Mo. 


At  Berlin,  Mo.,  on  right  bank,  at  foot  of  bluff,_582  foet^  N.  87°  W. 
(mag.)  fhnn  brick  boui 


.  .  louse  on  bluff,  owned  by  "ifoungE.  Gray,  250 
xeet  from  river 

la  on  left  bank,  opposite  Berlin,  Mo.,  9,000  feet  from  left  bank  of 
river,  on  east  ana  west  county  road,  on  south  sido  of  road  and 
fence,  on  land  of  Dr.  Sadderfield,  320  feet,  S.  35°  BC  E.  from  bouse 
of  N.  Edwards,  1. 100  feet  west  of  section  corner,  N.  83«>  30'  E 

On  left  bank,  12,480  feet  from  river,  on  south  side  of  land  belonging 
to  James  Long,  on  north  side  of  east  and  west  road  ^county),  1,348 
feet  8. 4°  W  (mag.)  from  N. E.  corner  section  8,  T.  51,  R.  25, 520  feet 
S.  62<)  W.  (mag.)  from  house  of  S.  Diment,  824  feet  easterly  IVom 
where  the  roiS  turns  north 

On  2.foot  hickory.on  bluff  side,  50  feet  from  river,  1,000  feet  below  A  330 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  rock  on  side  of 
Wuf^  about  1,500  feet  above  A  32(S 

On  5.9.foot  cottonwood,  150  feet  from  river,  250  feet  S.  E.  of  A  320  ... . 

On  rieht  bank,  about  5  miles  below  Lexington,  Mo.,  in  ntirth  and 
south  lane,  close  to  fence  on  west  side,  1.206  feet  from  river.    It 

la  NE.  comer  of  NW.  4  of  N  W.  J.  8e<  Uon  29,  T. ,  R. ,  about 

14  miles  below  where  bluff  turns  back  irom  the  river 

On  left  bank,  4,633  feet  from  river,  and  N.  2"^  30'  E.  (mag.)  from  V,  on 
north  and  south  road  leading  from  river  to  Harding,  Mo.,  on  west 
sideof  load,  close  to  fence,  780  feet  K.  9^  30'  \V.  (mag.)  from  cor- 
ners, seoUonsU,  15,  22,  and  23,  500  feet  X.  18^  W.  (mag.)  from  D. 
AV.  Noble's  house 

On  5-foot  oak,  on  bl  offside,  nearhousoof  W.  H.  Hays,  100  feet  abovo 
mouth  of  oreek 

On  1.7-foot  maple,  lower  reference  tree  of  A  314, 100  feet  from  river. . 

On  1.7.foot  linn,  70  feet  from  river,  253  feet  above  mouth  of  creek, 
500  feet  above  A  312 

On2.5>foot  elm,  at  base  of  blufi.  Just  eastof  mouth  of  small  creek, 
second  reference  tree  of  A  308,  1  mile  below  Lexington,  Mo 

Gauge  B.  M.— On  *i.5-foct  elm,  on  north  side  of  roa<l,  40  feet  from 
bank,  ahout  100  yards  below  low-watoi  gauge,  and  about  one-quarter 
mile  below  levee  at  Lexington,  Mo 

On  right  bank  at  Lexington,  Mo.,  on  side  of  bluff,  about  50  feet, 
above  low-watei  mark,  175 feet  southwest  from  house  owned  by 
J.  S.  Walters,  2,070  feet  down  the  river  from  comer  Piue  and 
Water  streets,  210  feet  below  (down  river)  fconi  a  bub  marking 
the  northeast  ooroer  of  the  laid-out  portion  of  the  town  of  Lexing- 
ton, Mo.  This  hub  la  on  seocion  lino  between  sections,  27  aud  28 
(supposed) 
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De9eritpion8  and  elevations  of  hench-marks  on  the  Missouri  River j  etc, — Continued. 


No. 


Description. 


Eleva- 
tion. 


Above 

the 
month. 


190    (1) 
Lczinfton. 


191  (275) 


193  (274) 
Itt  (273> 

194  (272) 

195  (n> 

M 
1 


?*     1 

2 

196  (270) 
WeUtngton. 

197  (209) 

196(208) 

199  (287) 

200(205) 

201  (200) 

03 

1 

Camden. 

On  left  bank,  6,810  feet  from  river,  and  N.  35^  W.  (mag.)  from  Vi  on 
weat  nde  of  north  and  noath  road  leading  to  LexinRtoD,  Mo.,  and 
cloae  to  fence  on  eaat  aide  of  land  belonginf^  to  Captain  Rankin, 
1«480  feet  nonth  of  where  lane  leaves  road  for  Captain  Rankin's 
bonae,  and  2,780  feet  B.  7lo  SC  £.  (mag.)  from  said  house 

On  left  bank,  on  eontinnatlon  of  line  V  ^nd  V*  18,400  feet  from  river 
on  north  side  of  east  and  west  road,  on  south  side  of  and  close  to  fence, 
on  land  belonginf?  to  J.  F.  Barkley,  240  feet  K.  80°  SO'  W.  (maf;.)  fh>m 
a  supposed  one«quarter  post,  on  west  side  section  11,  and  240  feet  S. 
ftV>  30'  W.  (mag.)  of  J.  F.  Barklev's  house.  House  is  large  two-story 
frame.  B.  M.  is  700  feet  north  o^  Wabash  Railroad  track 

Horisontal  furrow  in  head  of  copper  bolt  leaded  into  rook  in  point  of 
Itluff  on  upper  side  of  Bock  Road  at  Ferry  Landing,  Lexington,  Mo. 

"KM. 46"  of  1878— northwest  comer  door-sill  2^story  bnck  ma- 
chine shops,  near  depot,  and  a^olning  the  Excelsior  Stove  Works, 
Lexington,  Mo 

**B.M.47"  of  18'/8— northwest  comer  door-sill  small  door  Excelsior 
Stove  Works,  li-story  brick  on  levee,  Lexington,  Mo 

"  B.  M.  48  "  of  1878— northwest  comer  door-sill,  main  entrance  to  Lex- 
ington City  Mills.  SHtory  brtck 

On  the  top,  southeast  corner,  of  cut  rock,  of  which  the  south  face 
measures  3.9  feet  by  2. J  5  feet,  and  bears  the  Inscription,  *'  Crump  4k. 
Hackett.  1858,"  set  near  top  of  masonry  and  directly  over  arch  on 
north  side  of  rock  bridge  across  Graham's  Branch,  three-quarters 
of  a  mile  above  Iicxington  depot.  A  cross  (+)  is  cut  in  the  south 
face  of  the  stone,  its  center  .083  foot  below  the  bench 

On  1.3-foot  hard  maple,  on  foot  of  blufC  180  feet  south  of  Missouri 
Pacific  Narrow  Gauge  Railroad,  100  feet  west  of  lane  running  south 
200  feet  northwest  of  one-story  log  dwelling  of  George  Ueinkel,  2 
miles,  by  railroad,  above  Lexington.  Mo 

HorixOlital  furrow  In  head  of  copper  bolt  leaded  into  cropping  ledge 
of  tiard  rock,  northwest  exposure,  18  feet  south  of  railway,  75  feet 
above  water-tank,  200  feet  from  river,  three-quarters  of  a  mile  above 
head  of  "  Lexington  Bottom,"  3  miles  above  Lexinaton,  Mo 

Cross  (-f )  cut  into  top,  at  northwest  corner,  of  rock  abutment  at  east 
end  of  wagon  bridge  across  creek,  one>half  mile  above  foot  of  Wolf 
Island..... 

On  S-foot  red  elm,  200  feet  fh>m  river,  60  feet  noitheaat  of  railroad, 
90  feet  from  foot  of  bluff,  in  wagon  road,  1}  miles  below  Welling- 
ton, Mo 

On  right  bank,  one-half  mile  below  Wellington,  Mo.,  at  a  point 
where  the  bluff  leaves  the  river,  opposite  h^id  of  Wolf  Island,  on 
south  side  offence,  50  feet  south  of  Missouri  Pacific  Railroad  track, 
and  250  feet  west  (up  river)  fh>m  trestle  bridge 

Qn  left  bank,  on  land  owned  by  William  Burnett,  on  south  side  of 
fence,  on  south  side  of  east  and  west  road,  in  an  orchard,  340  feet 
east  of  lane  running  north  from  road,  about  one-quarter  mile  east  of 
graves'ard.  and  one-half  mile  east  of  a  church,  it  is  2  miles  N.  22*^ 
£.  (mag.)  from  V 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  cropping  sand-stone  ledge,  60  feet  from  river,  45  feet  from 
railroad,  and  12  feet  bplow  its  level,  120  feet  above  ruins  of  stone 
warehouse,  1,200  feet  below  Wellington  Flour  Mills 

**B.  M.  43"  of  1878— top  of  red  sand-stone,  of  which  the  north  face 
measures  10  by  17  inches,  in  northeast  corner,  near  top  of  founda- 
tion of  Wellington  Flour  Mills 

On  2-foot  oak,  on  side  of  bluff,  wt'st  of  creek,  between  creek  and 
wagon  road,  130  feet  south  of  narrow-gauge  railway.  200  feet  ftom 
river,  one-qoarter  mile  above  depot  at  Wellington,  Mo 

On  1.7-foot  red  elm,  ik*  feet  from  high- water  bank.  1,600  feet  from  edge 
of  shore  bar.  In  clump  of  timber  2  miles  above  foot  of  bottom  above 
Wellington.  Mo 

On  2.5-foot  Cottonwood,  on  edge  of  bank  behind  large  shore  bar,  one- 
half  mile  from  river,  on  line  between  cottonwood  timber  on  the 
north  and  field  on  the  sooth,  \\  miles  below  old  town  of  Camden,  Mo. 

On  1.2-foot  cottonwood,  on  south  side  of  small  clearing,  650  feet  above 
A  204.  opposite  the  old  town  of  Camden,  Mo , 

Cross  (+)  cut  into  top  of  west  abutment,  about  4  feet  south  of  track, 
of  76'foot  trestle  across  creek  near  Coal  Mine  No.  5,  Camden,  Ma 
The  bridge  is  numbered  716 

**  B.  M.  42"  of  1878— on  extreme  northeast  comer  of  top  of  bridge-seat, 
west  abutment  of  above  bridge 

**B.  M.  41"  of  1878— on  extreme  southeast  comer  of  above  bridge-seat. 

On  right  bank,  opposite  Camden,  Mo.,  5,330  feet  from  river,  on  north 
side  of  east  and  west  road  runnins  from  Napoleon  to  Wellington. 
Mo.,  inside  of  fence  inclosini;  land  belongins  to  F.  H.  Casteel,  165 
feet  east  of  school-house.  1.030  feet  west  of  Union  Church,  bearing 
oflineVtoV.  if.  28oi6'W.  (msg.) 
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Napoleon. 
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206(260) 
207(260) 
208(258) 

200(257) 

210  (269) 
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Landing. 
67 
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211  (255) 

212  (254) 

213  (253) 

214  (252) 

Sibley. 

215  (251) 


68 

2 

Hoirs  Point 

216  (250) 

217  (249) 

218  (248) 


On  left  bank,  at  Camden,  lilliA.,  300  feet  from  river,  in  aootheaat  oomer 
of  yard  of  R.  A.  Prichard,  facing  on  the  main  atreet,  800  feet  north- 
east from  Wabaah  Kallroad  D«pot 

On  1.8-foot  elm,  on  right  bank  of  aloagh,  behind  willow  tow-head,  Just 
aboTe  nreaent  town  of  Camden,  Mo.,  200  feet  northwest  of  one-atory 
frame  bouse,  700  feet  above  mouth  of  chute 

Ou  2-foot  oottonwood,  on  high-water  bank  one-quarter  mile  from  river, 
behind  willow  and  cotton  wood  island  tow-head,  250  feet  east  of  one- 
story  log  house  of  Morris  Barnes,  2  miles  above  month  of  chute,  2^ 
miles  above  Camden,  Mo 

On  2.8-foot  linn,  220  feet  from  river,  on  upper  dide  of  shaUow  dry 
slough,  ti  milos  below  Napoleon,  Mo. ;  about  one-half  mile  below 
upper  edge  of  woods 

On  3.5-fbot  honey  locust,  270  feet  from  river,  on  riverward  edge  of 
olump  of  timber,!  mile  below  Napoleon,  Mo 

At  Napoleon,  Mo.,  on  right  bank,  at  foot  of  bluff,  220  feet  southweet 
firom  railroad  depot,  250  feet  from  river 


On  left  bank,  opposite  Napoleon,  Mo.,  N.  7o  £.  (mag.)  from  •^,  and 
4,186  feet  from  river,  on  north  side  of  section  17  (reported  to  be 
within  10  feet  of  one-quarter  post)  in  northwest  oomer  of  iSield  be- 
longing to Oordon,  and  on  south  side  of  east  and  -west  road. . . 

On  continuation  of  line  y  to  Vi  ^  miles  fVom  river,  on  north  side  of 
section  8, 300  feet  east  ot  one-quarter  mile  post,  15  feet  east  of  three- 
pronged  sycamore  tree,  6|  feet  diameter 

Horixontal  furrow  in  bead  of  copper  bolt  leaded  Into  north  face, 
west  side,  of  iitone  culvert  under  railroad,  250  feet  above  depot  at 
Kapoleon,  Mo 

On  3.8-foot  Cottonwood,  70  feet  north  of  foot  of  bluff  450  feet  from 
river,  240  feet  southwest  of  one-story  frame  house  of  Theodore  Wblt- 
son,  1  mile  above  Napoleon,  Mo 

On  2.8-foot  Cottonwood,  in  scattering  cottonwood  timber  Mid  bnub, 
200  feet  south  of  saw-mill  owned  by  C.  8.  Hayes,  50  feet  southwest 
of  wagon  road,  one-quarter  mile  irom  river,  about  8^  miles  above 
Napoleon,  Mo 

On  2.4-foot  cottonwood,  forked  8  feet  from  ground.  250  feet  south 
of  one-8t4>r3r  log  and  fhime  house  of  J.  P.  Shipley,  threc-qnartem  of  a 
mile  fh>m  river,  4  miles  above  Napoleon,  Mo 

Cross  (4-)  cut  into  top  of  stone  foundation  at  nortliwest  comer  of  2i- 
story  brick  house  owned  by  Captain  Kinney,  near  A  226;  5  miles 
above  Napoleon,  Mo < 

On  rightbank.at  "Mathew's  Landing,"  in  southwest  corner  of  MarF 
E.  (J'Donnell's  garden,  and  160  flMt  S.  25<^  W.  (mag.)  from  her  house, 
a  two-8tory  brick  house,  formerly  owned  by  Mathews 


On  left  bank.  3,116  feet  from  river,  magnetic  bearing  of  line  -y-  to  V. 
N.  38°  £.  Is  close  to  fence  on  east  side  of  road,  and  198  feet  8. 57o 
30*  W.  (mag.)  from  H.  B.  MoMuUen's  house 

On  2.9-foot  black  oak,  160  feet  from  river,  30  feet  from  foot  of  bluff, 
on  timbered  flat,  one-half  mile  above  B.  M.210  

On  2.2foot  cottonwood,  on  fence  line  between  fields  on  west  and  woods 
on  east.  280  feet  ftom  river,  500  feet  above  A  222,  IJ  miles  below  Sib- 
ley,Mo 

On  1.3-foot  elm,  on  side  of  bluff,  east  si 
river,  one-half  ml«e  below  Sibley,  Mo 

HorisonUl  furrow  in  head  of  copper  bolt  set  into  northeast  exposure 
of  hard  rock  cropping  from  foot  of  bluff  at  lower  end  of  bar  above 
Sibley,  Mo.;  300  feet  from  river,  300  feet  above  A  216,  150  feet  north 
of  two-story  frame  dwelling  of  Charles  and  Thomas  Spencer 

Mr.  O.  Chanute's  H.,  W.  of  1844,  at  Sibley,  Mo.,  at  'Half  Brick 
House,  "is 

On  southwest  side  of  Ifoot  cottonwood,  340  feet  from  river,  on  edge 
of  bench  between  cottonwood  flat  and  the  large  willow  bar  imme- 
diately above  Sibley,  Mo.;  vicinity  of  A  212 

On  right  bank,  2,800  feet  north  of  bridge  over  small  creek  running 
along  near  foot  of  bluff,  just  above  Sibley,  Mo.  B.  M.  is  on  west 
side  of  north  and  south  eounty  road,  close  to  fence 

On  left  bank,  one-half  mile  below  Hall's  Point,  in  southeast  corner 
of  vard  around  William  T.  Gryder's  house,  about  one-quarter  mile 
south  of  county  road  (east  ana  west).  Bearing  of  line  V  to  V.  8. 
19°  W.  (mag.).    Distance  on  line  V  to  river,  2,410  feet 

On  1.6-foot  elm,  400  feet  from  river,  at  fence  between  field  on  east  and 
woods  on  west,  Inst  below  foot  of  long-shore  bar,  2  miles  above 
Sibley.  Mo.;  vicinity  ofRB.  03,  of  A  208 

On  2.4-foot  white  elm,  on  edge  of  bench,  between  fields  and  cotton- 
wood flat,  400  feet  ftom  river.  80  feet  west  of  1-story  log  house,  600 
feet  above  A  200,  12, 600  feet  below  mouth  of  Little  Blue  River  — 

On  north  side  of  2.7-foot  sycamore,  240  feet  from  river,  100  feet  from 
foot  of  bluff,  160  feet  southwest  of  siie  of  old  mill  or  warehouse, 
now  removed  IJ  miles  1h*1ow  mouth  of  Little  Blue  River 
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Description. 


On  aoDth  side  of  2-foot  shelllMkrk  hlcKory,  450  feet  from  rlTor,  900 
fe«t  west  of  1 -story  finune  store  buUdinir,  3  miles  below  Missouri 
City,  Mo r 

On  west  side  of  2.6-foot  cottonwood.  at  foot  of  old  river  bank,  be- 
tween narrow  belt  of  timber  on  east  and  fields  on  west,  250  feet 
from  river,  00  foot  northeast  of  l-story  log  hoase  of  Charles  R. 
Cole,  1|  miles  below  Miasonri  City,  Mo 

**  B.  M.  30"  of  1878— top  of  fonndation  at  sooth  west  comer  of  3-8tory 
frame  grist-mill,  near  dejMt,  Miasonri  City,  Mo.  Bench  marked 
witbacroes  (4-) 

Equals  **B,  M.  35"  of  1878— crosM  (+ )  cut  into  top  of  water-table  at 
aoutheast  corner  of  2-story  brick  atanding  at  northwest  eorner  of 
Water  and  Doniphan  streets,  Missouri  City,  Mo 

"B.  M.  84"  of  1878— on  top  of  stone  work  at  southeast  oomer  2- 
story  brick  public-school  buildiug  on  north  side  of  Water  street, 
Missouri  City,  Mo 

On  1.0-foot  Cottonwood,  20  feet  west  of  lane,  40  feet  from  edge  of  hi|eh 
bank,  150  feet  ftt»m  edge  of  Cottonwood  flat,  000  feet  from  river, 
about  one-eightb  mile  above  Missouri  City,  Mo.  (on  right  bank  of 
rirer) . 


On  1.7-foot  Cottonwood,  on  east  side  of  lane,  3,100  feet  south  of  river, 
opposite  Missouri  City,  Mo.,  800  or  900  feet  from  river,  westward.. 

On  right  bank,  opposite  Missouri  City,  Mo.,  14,035  feet  from  river. 
Is  on  land  of  J<Min  Sullivan,  <hi  north  side  of  fence  along  north  side 
of  east  and  weat  section  road.  1,050  feet  east  of  John  Snllivan's 
house,  and  70  feet  west  ot  i  post  on  south  side  of  section  No.  25 
(Sullivan's  statement  taken  for  location  of  post),  and  2,472  feet 
east  of  northeast  comer,  section  No.  35 

On  right  bank,  8,320  feet  from  river.  Is  on  the  farm  of  John  HifTner, 
on  south  side  of  fence  on  north  side  of  east  and  west  road,  000  feet 
N.  78°  45'E.  from  "  Wapsey"  school-house 

On  left  bank  at  Missouri  City.Mo.,  in  southwest  comer  of  H.  B.  Gil- 
lam  *a  front  yard,  on  Main  atreet,  250  feet  east  of  the  Methodist 
Church  South 

On  northwest  side  of  4.5-foot  cottonwond,  the  center  tree  of  three 
large  cotton  woods  standing  in  fields,  one-quarter  mll«from  river, 
on  west  side  of  wagon  road  running  south  from  Missouri  City,  Mo., 
at  oflbet  in  the  road  to  the  west:  000  feet  southwest  of  l-story  log 
house  in  grove  of  walnut  trees  east  of  road ;  about  2  miles  aouth  of 
Miasonri  City,  Mo 

On  1.8-foot  hackberry,  in  north  and  south  lane,  800  feet  aontheast  of 
bouse  occupied  by  Parson  Phelps,  owned  by  Wilder  Roberts;  SOU 
feet  from  river,  8i  miles  above  Missouri  City,  Mo 


On  8-foot  elm,  on  line  between  flelde  westward  and  woods  eastward, 
800  feet  from  river,  one-halt  mile  below  foot  of  Bloe  Mills  Island, 
1.000  feet  fk-om  river  by  timber  line,  44  miles  above  Missouri  City, 
Mo.:  vicinity  K.B.0fl,  A  174 

On  2-foot  black  walnut,  in  field,  10  feet  south  of  east  and  west  fence, 
100  feet  southeast  of  l-story  log  house,  500  feet  from  foot  of  bluflf, 
opposite  head  of  Blue  Mills  Island;  vicinity  of  A  172 

Is  on  right  bank,  at  foot  of  blufif,  1,300  feet  below  old  store- house  ftt 
Blue  Mills  Landing,  Mo.,  100  feet  from  river 

On  left  bank,  2,350  feet  from  river,  K.  14°  W.  (Mag.)  from  ^.  It  ia 
at  Junction  of  north  and  «outh  road  with  eaat  and  west  lane,  on 
east  side  of  road,  and  aouth  side  of  lane 

"  B.  M.  33  "  of  1878— top  of  rock  ledge  at  northeant  comer  of  old  mill 
at  Bine  Mills  Landing.  Mo.     Point  marked  with  a  cross  (+) 

Horixontal  furrow  in  head  of  copper  bolt  leaded  into  northern  face, 
0.5  feet  lh>m  eastern,  and  7.1  feet  below  uiiper  edffe,  of  projecting 
ledge  of  hard  rook,  on  which  rests  the  north  end  oi  old  mill  at  Blue 
Mills  Landing,  Mo 

On  2.9-foot  honey  locust,  80  feet  east  of  north  and  south  fence,  150 
feet  east  of  line  between  field  westward  and  woods  eastward,  lUO 
feet  from  foot  of  blofl,  three-eighths  mile  from  river,  and  Ik  miles 
above  Bine  Mills  Landing,  Mo 

On  L9-foot  sycamore,  on  south  westem  edge  of  belt  of  timber  border- 
ing river  below  Liberty  Landing,  Mo.,  about  li  milea  from  the  ex- 
tremity of  the  right  bank  point  

"B.M.32"  of  1878— on  2-foot  cotton  wood,  forked  12  feet  above  the 
gronnd,  on  edge  of  bank,  one-fourth  mile  above  Liberty  Landing, 


On  2.5- foot  Cottonwood,  700  feet  east  of  river,  on  right  bank  of  slough, 
1,800  feet  from  extremity  of  point  opposite  Liiterty  Landing,  Mo. . . 

On  LO-foot  elm,  in  cleared  land,  about  700  feet  from  edge  of  wuods 
eastward,  700  feet  Arom  woods  northward,  1,30U  fc*et  from  river 

i westward).  GOO  feet  northeast  of  house  and  bam  partially  wrecked 
ly  fioods,  Similes  iieiow  Wayne  City,  Mo 

On  1.8-foot  walnut,  on  went  side  of  north  and  south  lane,  2,000  feet 
from  river,  450feetnortheastof  house  of  Thomas  Smith,  1,000  feet 
north  of  foot  of  blnir,  1^  miles  below  Wayne  City,  Mo 


Eleva- 
tion. 


Feet. 
308.701 


300.818 
304.403 
310.879 
312.618 


310.532 
306.158 


303.114 
297.770 
306.509 

30a)76 
312.832 

305.791 

312.706 
8n.656 


.107.634 
310. 021 

310.823 

319.709 

311.820 

312.614 
314.854 

315.400 
331.453 


Above 

the 
month. 


Miles. 

35Jw9 


357.4 
358.9 


358.9 


860.9 
862.1 

868.2 

364.5 
365u5 


365.8 


366.0 

309.7 

870.2 
370.9 

371.7 
373.7 
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De9cription8  and  elevations  of  bench-marks  on  the  Missouri  EivoTf  etc.— Continued. 


No. 


I>eacriptioii. 


tton. 


Abore 

tb6 
moath. 


234  (232) 


Wayne  City. 

71 
1 

n 

2 


71 

HinnieviUe. 
235(231) 
236(230) 

237(229) 


238(228) 

72 

1 

Randolph 

filaff. 

72 
2 

239  (227) 
240(226) 

241  (225) 

242  (224) 


243  (233) 
EanMin  City. 

244  (22^) 


73 
1 
Kansas  City. 
73 
2 

72 
3 


245  (221) 

246  (2201) 
Kaw  Biver. 

247  (220) 


248  (219) 
Wyandotte. 

249  (218) 


Horizontal  ftinow  In  head  of  copper  bolt  eet  into  bowlder  of  hard  rock, 
lyinfT  on  south  side  of  wafcim  road,  nnder  fence,  1,200  fnet  below 
Wayne  City,  Ho.  The  bowlder  is  about  14  feet  Iod^;.  8  feet  wide^ 
6  feet  thick ;  the  bench  is  4  feet  fh>ni  its  east  end  and  2  feet  below 
its  top,  on  its  northern  fiioe 

"B.M.31"of  1878— on  foundation  course  of  masoDryat  northeast 
comer  of  2-story  building,  of  which  the  first  story  is  rock,  the  sec- 
ond ftmme,  at  Wayne  City  or  Independence  Landiof?.  Mo 

On  right  bank,  at  Wayne  Oitv.  Mo.,  about  2,000  feet  below  the  pump- 
ing station.  Independence  Water  Works.  170  feei  from  rirer,  and 
about 25  feet  below  ruins  of  old  "Steam-boat  Hotel" 

On  left  bank,  7,070  feet  from  Tiver,  opposite  Wayne  City,  Mo.,  and 
K.  560  ly  W.  ( Mag. )  from  \K     Is  oloee  to  and  on  east  side  of  north 

and  south  line  of  fence  betwemi  farms  of Clinton  and  — 

Fenie :  is  on  east  side  of  Clinton's  faim.  B.  M.  is  5  feet  south  of 
a  low  Elm  tree,  24  feet  diameter ^. 

Is  at  MinnieylUe,  Mo.,  on  the  Wabash  Ballroad,  600  feet  northwest 
of  track.  Is  in  soutnwest  comer  ot  J.  W.  Spratley's  farm,  21  feet 
west  of  a  point,  shown  by  residents,  as  SW.  cor.  Sea  1.  T.  60,  B.  32. . 

On  3.5-foot  elm.  on  side  of  Bluff,  1^  miles  above  Wayne  City,  Mo 

Ou  1.4-foot  sycamore,  on  sideof  bluff,  70  feet  from  rfver,  1  mile  below 
mouth  of  Big  Blue  River,  2^  miles  above  Wayne  City,  Mo 

On  1.5-foot  elm,  30  feet  ftom  west  bank  of  Bock  Creek,  ISO  feet  from 
river,  one-fourth  mile  below  Big  Blue  Biver 

"  B.  M.  28  "  of  1878— on  1  foot  haokberry.  reference  tree  to  A  130 

On  4.1-foot  Cottonwood,  260  feet  from  river,  SOU  teet  above  line  be- 
tween woods  on  the  west  and  fields  on  the  east,  200  feet  below  A 
130, 1|  miles  above  mouth  of  Big  Blue  Biver 

On  right  bank,  opposite  Bandolph  Bluff,  5,030  feet  ftom  river,  8  teet 
west  of  comer  of  Junction  of  east  and  west  and  north  and  south 
roads.  Kotth  side  of  east  and  west  road  and  west  side  of  north 
and  south  road.  Lizsle  Wright's  house  is  N.  65o  B.  (Mag.)  and 
120  feet  distant , 

On  left  bank,  at  Bandolph  Bluff,  970  feet  up-stream  from  center  line 
of  the  Chicago,  Milwaukee  and  Saint  Paul  Ballroad  Bridge,  and  25 
feet  toward  river  ftt>m  Wabash  Bailroad  track 

On  8-foot  elm,  480  feet  east  of  2-story  fVame  dwelling  of  George 
Threkel.  one-half  mile  from  river,  3  miles  below  Ksnsas  City,  Mo.. 

Cross  (-f )  cut  into  top  of  stone  foundation,  on  north  side,  2.5  feet 
ttom  northwest  comer  of  1-story  brick  ferroeoting  house  of  Kan- 
sas City  Distilling  Company,  1|  miles  below  Kansas  City  Btidge.. 

Cross  (4-)  out  into  top  of  stone  foundation,  at  northeast  comer  of  4- 
story  brick  grist-mill,  called  ** Zenith  Mills,"  1  mUe  below  Kansas 
Ci^  Bridge 

Equals  "  B  M.  26  "  of  1878— cross  cut  into  top  of  stone  step  at  south- 
east comer  of  3-story  brick  on  northwest  comer  of  First  and  Main 
streets,  Kansas  City,  Mo 

Horizontal  furrow  In  head  of  cooper  bolt  leaded  into  north  face,  near 
east  end,  of  south  abutment  of  Kansaa  City  Bridge 

Equals  '*B  M.  24^"  of  1878— point  of  arrow  head  eograved  on  south 
side  of  first  pier  noKh  of  south  abutment  of  Kansas  City  Bridge, 
and  marked  (erroneously)  "High  waterof  1844" 

H.  W.  18U,  K.  C.  =  (December,  1887) 


On  right  bank,  at  Kansas  City,  Mo.,  50  feet  east  of  shore  pier  of  Kan- 
sas City  Ballroad  bridge,  and  10  feet  from  river  bank 

Is  about  one-half  mile  north  of  Harlem,  opposite  Kansas  City,  Mo., 
.  60  feet  east  of  track  of  Kansaa  City,  Saint  Joseph  and  Council 
Bluff  Bailroad,  70  feet  east  of  watei^tank,  close  to,  and  on  east  side 
of  right  of  way  fence.    Distance  from  river,  8,460  feet 

Is  on  continuation  of  line  V  to  V>  2,835  feet  from  ^^,  close  to  and  on 
south  side  of  fence  on  south  side  of  east  and  west  road,  800  feet  K. 
760  45'  B.  (Mag.)  trom  WiUiam  Parker's  house,  and  480  feet  east  of 
railroad  track 

Equals  **R  M.23"  of  1878— cross  (-f)  cut  into  top  of  foundation  at 
northwest  comer  of  Union  Elevator,  Kansas  City,  Mo 

Cross  (-f)  cut  into  top  of  coping,  st  its  nortbem  extremity,  of  first 

{»ier  east  of  west  abutment  of  wagon  bridge  across  Kaw  Biver  at 
ts  mouth 

Cross  (+)  cut  intc*  top  of  stone  water-table  on  north  side,  near  nortli- 
esst  comer,  of  two-story  brick  on  southwest  comer  of  Third  street 
and  MlnnesoU  avenue, 'Wyandotte,  Kans.  The  rod  must  be  held 
against  the  wall,  the  bench  being  the  top  of  the  be  vel 

On  outer  edge,  next  to  comer  stone  pillar,  of  iron  door-sill  on  south 
side  next  to  southwest  comer  of  two-story  brick  on  northeast  coi^ 
ner  Third  street  and  MlnnesoU  avenue,  Wyandotte,  Kans 

On  south  side  oL  3-foot  sycamore,  50  feet  from  edge  of  high  bank.  75 
feet  east  of  railroad,  85  feet  from  foot  uf  bluff;  threee-quarters  mile 
fh>m  river,  U  mllet  above  Wyandotte,  Kans 


Feet 
3Z7.40O 


324  859 
319.035 


311.003 


321.297 
889.974 


829.044 


317. 552 
320.668 


31&330 


32a  998 


MUes. 
375.0 


334.123 

824.250 

883.3 

828.641 

884.6 

335.091 

385l3 

352.872 

341.694 

88iS 

341.162 
334.200 

332.661 

323.191 

32&329 
332.629 

330.121 

364.760 
364.150 
340.820 
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APPENDIX  V  V — REPORT  OP  MISSOURI  RIVER  COMMISSION.   2341 
De9eription  and  elevation  of  henoh-marlca  on  ike  MiaeouH  Biver,  etc, — Continned. 


No. 


Description. 


tion. 


Above 

the 
mouth. 


290  (217) 


251  (216) 

74 

l" 

QaiudATo. 

74 

71 
3 
25i  (215) 


253  (214) 
251(213) 


75 
1 
Pmrkville. 
75 
2" 

75 
8" 

255(212) 


256  (211) 

257  (210> 

258  (208) 
250  (208) 


200(207) 
Pomeroy. 


78 

T 
CmiAor's 
SUtion. 

76 
I 

261  (206) 
Connor's 
City. 
202  (205) 

263  (201) 

264  (209) 


On  2-foot  white  elm,  In  field,  abont  3,300  feet  aontbeMt  of  A  00, 400 
feet  east  of  small  body  of  timber.  500  feet  west  of  belt  of  ootton- 
woods  bordering  shore  bar,  650  feet  northwest  of  one-story  frame 
hohse,  cear  river  bank,  3  miles  above  Wyandotte.  Kans 

On  north  side  of  8.4-foot  sycamore,  standing  by  itself  in  cleared 
laad,  400  feet  from  river,  1  mile  below  head  of  bottom  below  Q  .In- 
dai-o.  Kaus 

On  right  bsnk,  about  one-half  mile  below  Qulndaro,  Kane.,  30  feet 
north  of  the  Miasonri  Pacific  Railroad  track,  on  line  with  tele- 
graph pules,  2uu  feet  from  river,  and  about  lOU  feet  below  head  of 
Qaiiidiiro  rvvt*tmnnt 

On  left  bank.  2.340  feet  from  river,  on  west  side  of  north  and  south 
road,  close  to  funce.  and  about  100  feet  north  of  comer  of  field. 
Magneticbearingof  line  V  to  V.  About  N.  lO^B 

Is  3,100  feet  north  of  Vi  OQ  ^^^  «*de  of  road,  and  220  feet  N.  W. 
from  small  frame  house  occupied  by  Lew  Kirk  

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure ot  leilge  of  rook,  33  feet  south  of  railroad,  and  5  feet 
above  its  level.  100  feet  below  creek.  70  feet  northeast  of  ruined 
stone  house  at  Qulndaro,  Kans 

On  2-foot  red  elm,  on  bluffdide,  250  feet  from  river.  175  feet  south  of 
railroad,  200  feet  below  creek  at  foot  of  bottom  above  (duiodnro.  Kans. 

On  1.7foot  white  elm,  in  field,  one-fourth  mile  north  of  Miasouri 
Pacific  Railroad,  1,000  feet  west  of  belt  of  oottonwoods  bordering 
river,  1,200  feet  southeast  of  14-story  frame  house  in  grove,  1  mile 
above  foot  of  bottom  opposite  ParkviHe.  Mo 


On  right  bank,  opposite  Parkville.  Ho..  4.845  feet  from  river,  210 
feet  east  of  north  and  south  road,  and  close  to  northesst  corner 
of  Ben  Stranger's  new  log  house 

On  right  bank.  2,085  feet  from  river,  on  east  side  of  rosd,  and  south 
side  of  lane  crossint;  road,  at  comer  of  two  hedges.  Magnetic  bear- 
ing V  to  V.N.  150  W : 

On  left  bank  at  Parkville,  Mo.,  200  feet  from  river. .on  side  of  blufl^ 
in  yard  of  house  occupied  bv  ^-^~  Stowe,  300  feet  or  400  feet  be- 
low steam  flourinz-muL  Magnetic  bearing  V  to  'j^,  K.  9^  47' 
W.;  (angle  at  V.  00  13') 

On  west  side  of  1.7-foot  white  elm,  160  feet  from  river,  in  field,  150 
feet  east  of  fence  and  woods,  about  one-fourth  mile  above  Park- 
ville, Mo 

"B.M.20"  of  1878— on  south  side  of  3-foot  cotton  wood,  one-fourth 
mile  above  ParkviUe,  Mo 


On  3  foot  elm.  150-feet  north  of  l-story  log  house  owned  by  Garret 
Chestnut,  of  Platte  City,  Mn.,  1.200  feet  from  river;  one  of  a  group 
of  four  elms  standing  in  fields  about  1^  miles  above  Parkville,  Mo. 

On  1.2-foot  linn,  on  foot  of  bluff,  150  feel  from  river.  60  feet  south  of 
railway,  300  feet  above  point  where  river  leaves  bluff  below  Pome- 
roy, Kans 

Equals  "B.  M.  19"  of  1878— on  1.5-foot  linn,  30  feet  fh>m  river,  100 
feet  north  of  railroad,  1,600  feet  below  creek,  about  Ig  miles  below 
Pomeroy,  Kans 

On  1.8- foot  white  elm,  on  foot  of  blufi^  150  feet  from  river,  40  feet 
southeast  of  section-house,  60  feet  south  of  Missouri  Pacific  Rail- 
road, 1  mile  below  Pomeroy,  Kans 

Horlsontad  furrow  in  head  of  copper  bolt  leaded  into  northern  ex- 
posure of  rock,  on  bluff  Hide,3,5U0  feetabove  Pomeroy,  Kans.  The 
bench  is  125  feet  from  river,  75  feet  south  of  railroad,  and  about  21 
feet  above  its  level,  960  fe«>t  above  east  end  of  trestle  across  Mar- 
shall's Creek,  and  abont  150  feet  above  the  beginning  of  the  valley 
of  the  creek 

On  right  bank,  at  Connor's  Station.  Missouri  Pacific  Railroad,  in 
norwwest  comer  of  lot,  surrounded  by  picket  fence.    Lot  owned 

by Maxwell,  and  is  nearly  east  300  to  400  feet  from  railroad 

depot,  and  240  feet  fh>m  and  on  river  side  of  railroad  tracks.  A 
broad  lane  leads  past  the  lot  towanls  the  river 

On  left  bank,  opposite  Connor's  Station,  KauM..  620  ft*et  from  river, 
close  to  fence  on  south  side  of  east  and  west  lane,  420  feet  from 
bouse  of  Charles  Merrit.  It  is  1,660  feet  west  of  center  sec.  25,  T. 
60,  R.35 

On  2.9- foot  red  elm,  75  feet  west  of  railwav,  40  feet  from  foot  of  bluff, 
2,000  feet  from  river,  200  feet  from  trestle  and  wagon  bridge  across 
oreek  immediately  below  Connor's  City,  Kans 

On  2.2- foot  elm.  300  feet  fVom  river,  in  fields,  abont  one-quarter  mile 
northwest  of  Connor's  City.  Kans. :  vicinity  of  R.  B.  0  4 

On  2.4- foot  elm,  on  Diamond  f  sland.30  feet  northeast  of  one-stor\'  fhune 
house,  130  feet  fh>m  river,  4,500  feet  below  head  of  Diamond  Island, 
600  feet  above  A  58  

Onl.6>foot  elm,  2^  feet  from  river,  on  edge  of  6-foot  bench,  botwoen 
woods  westward  and  field  eastward.  200  feet  nort^woMt  of  house 
of  E.  C.  Sampson,  200  feet  above  bead  of  Dlamopd  Island 


Feet. 
329.997 


832.841 

333.149 

325.988 
386.119 

35a  407 
866.359 

SSL  577 
328.812 
329.549 

862.915 

837.502 
833.207 

337.365 

840.245 

340.256 


MiUs, 
391.8 


393.5 


394.4 


894.0 
395.7 


397.9 
397.9 


898.1 

399.4 
400.  G 
401.7 


350.230.      402.1 


360.523 

403.8 

341.213 

405.6 

335.962 

313.326 

405.5 

339.007 

405.7 

342.026 

407.2 

341.074  '      408.3 
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985(202) 
Boas. 

77 

I 

77 
2 

77 
3 
2M  (201) 
Delaware. 


207  (200) 
Leavenw'h 

Janctton. 

208  (190) 


78 
1 
EMt  Leav- 
enworth. 


78 
3 
209  (198) 

270  (197) 
Leavenworth 


271  (190) 
79 

r 

79 
2 


79 
3 

272  (105) 
Fort  Leaven- 
worth. 

273  (194) 

274  (193) 


275  (192) 
Weston. 
270  (101) 


277  (190) 


278  (189) 
Kickapoo. 

279  (188) 


280  (187) 
latan. 

281  (18Q) 

282  (18J) 
Oak  llilla. 


On  1.0-foot  black  wahint,  150  feet  aonth  of  hoaae  ot  Samuel  Dnrfaam, 
50  feet  west  of  railroad,  one-qnarter  mile  from  river,520  feet  north- 
weat  of  railroad  station  at  Ross,  Kans 

On  right  bank,  4.300  feet  below  railroad  cnlvert  at  Delaware,  Kans., 
oa  side  of  blnfl;  120  feet  ftx>m  Missouri  Pacific  Bailroad  track,  1,010 
feet  above  upper  end  of  trestle  bridge 

On  left  bank,  3,300  feet  from  river,  on  west  side  of  fence,  on  west 
side  north  and  sonth  county  road,  250  feet  southwest  from  Henry 
tollman's  house.    Magnetic  bearing,  V  to  V-  ^-  67°  45'  £ 

On  left  bank.  0, 100  feet  from  river,  on  continaation  of  line  V  to  Vt  on 
north  side  of  east  and  west  lane.    Platte  River  is  680  feet  beyond. . 

Cross  (+)  cut  into  top,  near  west  edge,  of  rock  projecting  from  ma- 
sonry on  west  end  of  stone  culvert  under  railway  at  l>elaware, 
Kans.  The  bench  la  1.0  feet  above  the  top  of  the  keystone  of  the 
arch,  and  directly  overits  center ;  about  200  leet  south  of  one-story 
stone  dwelling  of  Thomas  Gibson,  on  bluff 

On  3. 7- foot  Cottonwood,  40  feet  east  of  Missouri  Pacific  Railroad,  on 
old  river  bank,  140  feet  northeast  of  station  at  Leavenworth  Junc- 
tion, Kans 

On  2-foot  elm.  at  rnnlet  at  foot  of  bluff,  50  feet  west  of  railway,  about 
1,200  feet  below  A  38,  at  head  of  narrow  bottom,  21  miles  below 
Leavenworth,  Kans 

On  right  bank  opposite  East  Leavenworth,  on  bluff,  on  bank  of  ra- 
vine (lower  side),  200  feet  from  river,  and  opposite  whistle^ost  at 
Eaet  Leavenworth.    Magnetic  bearing.  V  to  V.  N.  67°  30'  s 


On  left  bank,  Just  east  of  railroad  right  of  way,  in  edge  of  field, 
700  fef't  fh>m  river,  near  whistle-post  on  railroad,  B.M.  is  2  feet 
from  fence 

On  line  V  to  V  produced.  (),685  feet  from  river,  close  to  fence,  in 
field  of  John  Kisker.  and  480  feet  east  from  his  house 

Cross  (+)  cut  into  top  of  stone  foundation  at  southeast  corner  of 
seven-story  brick  glucose  factory,  at  railroad  station,  South 
Leavenworth,  Kans 

Cross  (+)  cut  into  top  of  water-table,  under  riverwsrd  foot  of  arch 
formine  main  entrance  to  Union  Depot,  Leavenworth,  Kans 

"  B.  M.  5"  of  1878— top  of  water-table,  at  northeast  comer  of  Union 
Depot,  Leavenwortn,  Kans 

••B.  aL3"  of  1878— "on  Cottonwood,  opposite  C.  44" 

On  4.0-foot  Cottonwood,  at  loot  of  bluff.  90  feet  west  of  railroad,  143 
feet  from  river;  400  feet  above  C.44, 1  mile  below  Leavenworth 
bridge,  Kans 

On  right  bank  of  river,  below  and  about  20  feet  from  west  abutment 
of  railroad  bridge  at  Fort  Leavenworth,  Kans 

On  loft  bank,  0,195  feet  from  V.on  line  nearly  parallel  with  railroad. 
Is  about  10  feet  west  of  a  wire  fence,  the  boundary  line  of  the  Fort 
Leavenworth  Military  Reservation.  Magnetic  bearing  of  line,  ^ 
to  V,  N.  750E 

On  line  V  ^  V  produced,  and  512  feet  beyond  V>  J^^t  east  of  rail 
and  hedge  fence  in  edge  of  field 

Equals  "  B.  M.  1 "  of  1878— Cross  (+)  cut  into  top  of  second  course 
<»f  masonry  at  southeast  corner  of  three-story  stone  store-house. 
Fort  Leavenworth,  Kans 

On  1.4-foot  white  elm,  40  feet  fVom  edge  of  high-water  bank,  300  feet 
from  water,  1}  miles  above  Fort  Leavenworth,  Kans 

On  1.8-foot  white  elm,  240  feet  from  river,  on  7-feet  rise  in  ground, 
1.340  feet  below  mouth  of  Kickapooo  Island  Chute,  1}  miles  below 
Weston,  Mo 

On  2. 8- foot  ulm,  40  feet  south  of  1-story  log  house,  400  feet  from  river, 
in  field,  200  feet  above  cluster  of  trees  one-half  mile  below  Weston,  Mo . 

On  2-foot  white  elm,  800  foet  from  river,  in  northern  edge  of  clump 
of  large  trees  one-quarter  mile  west  of  house  of  B.  Bishop.  This 
house  stands  about  400  feet  southwest  of  A  708,  and  1  mile  above 
Weston,  Mo 

On  2-foot  elm,  at  foot  of  bluff,  75  feet  from  river,  50  feet  south  of 
railway,  near  spring  flowing  copiously  from  bluff,  at  point  whore 
bluff  and  river  separate  below  Kickapoo,  Kans 

Horizontal  furrow  in  head  of  copper  bolt  set  into  northwest  exposure 
of  cut  rook,  5  fept  south  of  railway,  and  3.5  feet  above  iu  level,  912 
feet  below  west  end  of  railway  trestle  at  Kickapoo,  Kuis 

On  1.9-foot  elm,  58«  feet  west  of  Cow  Island  Chute,  on  eastern  edge 
of  clump  of  timber,  700  feet  below  fence  and  woods  near  chut'e,  1 
mile  above  point  where  river  comes  to  bluff  a1>ovn  Kickapoo,  Kans. 

On  2.4-foot  white  elm,  on  Cow  Island,  50  tV'et  east  of  bouse  of  S.  Vsn 
Winkle,  55  feet  from  high-watei-  bank,  about  I  ^  miles  l)elow  Intan,Uo 

On  1.0-fiiot  elm,  345  feet  south  of  Cow  Island  Chute,  ono-quarter 
mile  (Mist  ni  main  liver 

lIoHzoutnl  furrow  in  hoiul  of  copper  bolt  h»ad«'d  into  exposure  of 
hard  rock,  .M)  fi'ot  fnim  river.  17  tVet  went  of  railway  and  5  feet 
above  it-*  level,  3.57  feet  almve  whittle  pont.  (00  feet  above  bottom, 
one-half  mile  above  village  of  Oak  MilU,  Kaus.,  vicinity  of  A  000. 


Feet 
35U.532 


388.097 

339.763 
340.733 


349. 317 
347. 570 
350.173 
304.956 

846.580 
349.364 

863.534 

355.822 

355.829 
35L109 


852.019 

417.9 

876. 560 

418.9 

843.091 

317.559 

3S&096 

41819 

353.477 

420.6 

858.594 

422.9 

353.436 

424.1 

358.817 

425.6 

365.350 

427.8 

38L366 

42&6 

358.345 

429.9 

302.880 

9tt1     110 

432.1 

360.995 
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APPENDIX  V  V — REPORT  OF  MISSOURI  RIVER  COMMISSION.    2343 
DeMrijftiona  and  eUvationa  of  hench-marJes  on  the  Missouri  Mivert  etc* — Continned. 


No. 


28S  (184) 

284  (183) 

285  (182) 

286  (181) 

287  (180) 

288(179) 


280  (178) 
Atehisoii. 


290  (177) 


291  (176) 

292  (175) 

293  (174) 

294  (173) 

Doniphan, 

295  (172) 

296  (171) 

297  (170) 

298  (109) 

299(168) 

900  (167) 
Geary  City. 

301  (166) 

302  (163) 

303  (164) 

904  (163) 


905(162) 
Palenno. 


Description. 


On  1.2-foot  black  walnut,  on  left  bank.  260  feet  above  nioalh  of,  and 
160  feet  above  railroad  trestle  over  Little  Walnut  Creok 

On  2.1 -foot  elm.  at  foot  of  bluff.  200  feet  southwest  of  railway  trestle 
across  creek,  three-quarters  of  a  mile  below  A  682, 1,200  feet  sooth- 
east  of  house  of  Mrs.  John  Wallace 

On  1.6-foot  elm,  iO  feet  south  of  ienoe  between  field  on  north  and 
woods  on  sonth,  70  feet  west  of  railway,  300  feet  ttom  river,  1,000 
feetsouth  of  A  680. 4|  miles  below  Atchison,  Kans 

On  1.6-foot  elm,  cm  foot  of  bluK  80  feet  from  river,  40  feet  west  of  rail- 
way, near  A  <^6,  3^  miles  below  Atchison,  Eans 

Horisontal  furrow  in  head  of  copper  bolt  leaded  into  hard  rock,  33 
feet  west,  and  10  foet  above  the  level  of  railway,  120  feet  from  river, 
1,870  feet  below  creek,  near  which  ice-houses  stand,  about  700  feet 
below  A  672,2  miles  below  Atchison, Kans 

On  1-foot  black  walnut,  on  foot  of  bluff;  90  feet  fh>m  river,  40  feet  west 
of  railway,  150  foet  below  mouth  of  oreek,  1^  miles  below  Atchison, 
Kans 


Cross  (+)  cnt  into  top  of  bevel  near  base  of  pilaster  on  southeast  cor- 
ner of  Union  Depo^  Atchison,  Kans 

**  B.  H.  38  "  of  1879— on  nrojectin^r  course  of  three  bricks,  southeast 
comer  two-story  brick  general  offices  Atchison  and  Nebraska 
Kailroad,  on  northwest  comer  of  Commercial  and  first  streets, 
Atchison,  Kans 

Equals  "  fi.  M.  37  "  of  1879— top  of  foundation  course  at  northeast 
comer  Atchison  and  Nebraska  Railroad  passenger  depot.  fiO  feet 
sooth  of  southwest  comer  Commercial  ana  First  streets,  Atchison, 
Kans 


On  2.0-foot  hard  maple,  90  feet  from  river,  40  feet  west  of  railway,  2 
miles  above  Atchison,  Kans 

On  2-foot  elm,  20  feet  west  of  track,  on  foot  of  bluff,  one-fourth  mile 
flrom  river.  500  feet  above  house  of  William  Scott,  3  miles  above 
Atchison,  Kans 

On  1.2-foot  ash,  on  foot  of  bluff,  175  feet  southwest  of  railrosd  bridge 
across  creek.  400  feetfh>m  river,  1,500  feet  south-southwest  of  A 
656.  1^  miles  below  Doniphan,  Kans 

Cross  (-f )  out  into  ton  of  water-table  at  northeast  comer  of  two-story 
brick,  second  building  on  west  side  of  Main  street,  north  of  Fourth 
stireet,  Doniphan,  Kans.,  owned  by  Adam  Brenner.    {DotUt^ful} . . . . 

B.  M.  "  A  *'— cross  (-f)  cut  into  top  of  water-table  on  south  side  of 
Main  street,  entrance  nearest  river,  about  1  foot  north  of  southeast 
comer  of  above  building 

On  1.5-fbot  black  walnut,  on  side  of  bluff,  60  fei*t  from  river,  20  feet 
west  of  wagon  road,  and  10  feet  above  it,  700  feet  below  mouth  of 
creek,  one-half  mile  above  Doniphan,  Kans 

Cross  (-f)  cut  into  top  of  stone  foundation  at  southwest  comer  of  1^ 
story  brick  house  owned  by  Nesse  heirs,  2  miles  above  Doniphan, 
Kans 


On  1.3-foot  twin  elm,  on  edge  of  high  bank  of  chnte,  680  feet  west  of 
main  river,  4S0  foet  west  of  one-story  frame  house  at  head  of  chute 
above  Doniphan ;  about  1,000  feet  northwest  of  A  634 

On  2.3-foot  elm.  840  fnet  from  river,  1,400  feetsouth  of  one-story  frame 
boose,  owned  by  James  Butler,  about  1,300  feet  southwest  of  A 
630,  2  miles  below  Gearv  City,  Kans 1 

On  1.2-foot  white  elm,  on  JToot  of  bluff,  1  mile  below  tieary  City,  Kans., 
80  feet  from  river,  near  A  626 

Horizontal  furrow  in  head  of  copper  bolt  set  into  face  of  first  ledge  of 
rock  crraptng  fh>m  river  front  of  bluff  above  Geary  City,  Kans., 
about  130  feet  from  lower  end  of  exposure.  60  feet  fWnn  river,  25 
feet  west  of  wagon  road,  and  16  feet  above  its  level,  860  feet  above 
saw-mill,  1,500  feet  above  month  of  creek 

Cross  (-1-)  out  into  top  of  projecting  ledge  of  hard  rock  just  west  of 
old  road  and  2.5  feet  above  it.  40  feet  from  river,  400  feet  south- 
east of  dwelling,  in  vineyard  owned  by  Fred.  Moser.  vicinity  of  A 
618. 200  feet  above  ravino.  1  mile  above  Geary  City,  Kans 

On  2-foot  elm,  on  old  river  bank,  between  cottonwoiod  flat  and  fields, 
500  feet  from  river,  560  feet  southeast  of  one-story  log  house  of  £.  U. 
Miller,  about  4  miles  below  Palermo.  Kans 

Oti  2- foot  elm,  300  feet  from  river,  100  feet  from  foot  of  blnff.  213  feet 
east  of  2i-story  frame  house  of  Abbott  White.  l.OOOfect  belowpoint 
wbero  river  leaves  bluff,  2  miles  below  Palmero,  Kans 

N.  B.— This  bench  is  incorrectly  numborml  un  tree.  103. 

Horisontal  furrow  in  head  of  copper  liolt  l««ad(Ml  into  west  face  of 
bowlder,  50  feet  from  river,  on  east  side  of  old  wagon  road.  1  mile 
bolow  Palermo,  Blans.  Tho  bowlder  is  of  hard  rook.  40 feet  long, 
12  foet  wide.  0  foet  thick  :  about  1,200  foet  above  A  600 

On  l.O-foot  Cottonwood.  HO  feet  from  e^lge  of  hiifh  baii  k.  l>ehind  willow 
bar,  at  foot  of  blnti;  lOK  foot  west  of  creek,  liOO  fe«*t  alnive  the  main 
street  of  Palermo,  Kans 


Eleva- 
tion. 


Above 

the 
moutii. 


437.8 


Fest. 
870.878 


369.896 

368.488 
877.647 

385.836 

379.065 
384.603 

384.628 

380.859 
384.735 

875.797 

381. 973 

411. 351 

411.320 

30L6U 

385.290 

885.287 

383.785 
392.069 

406.081 


898.996  I      468.0 

387.876 

302.001 

300. 132 
404. 619 
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Desariptiona  and  elevations  of  hench-marki  on  the  Missouri  J^iver,  etc. — Continued. 


So. 


800  (161) 


307  (160) 

808  (159) 

309  (158) 

310  (157) 

311  (156) 

312  (155) 
H.  Joseph. 

313  (154) 

311  (153) 

313  (152) 

316  (151) 

317  (150) 

318  (149) 
BelmoDt. 

319  (148) 

320  (147) 

8!!l  (148) 

Description. 


322  (145) 


323  (144) 


324  (143) 
Aniazoula. 

325  (142) 

326  (141) 

327  (140) 

328  (139) 

329  (138) 

"0  (137) 

Od  1.5-foot  elin«  at  fence,  900  feet  from  river,  900  feet  above  willow  bar, 
on  east  side  of  small  claiup  of  timber  in  fields,  one-quarter  mile 
southeast  of  bluffs,  2,550  feet  west  of  north  and  sontb  lane  leading 
up  to  Watbena.  Kans.,  1ft  miles  above  Palermo,  Kans. .' 

On  2.4-foot  elm,  250  feet  from  river,  175  feet  northwest  of  one-story 
frame  hoase,  in  ed;ze  of  woods  below  field,  1,800  feet  below  foot  of 
shore  bar,  2  m  iles  above  Palermo.  Kans..  near  ^692 

Cross  (-f )  cot  into  top  of  stone  projecting  2  inches  from  base  of  wall 
at  southwest  comer  of  l)-storystone  house  owned  by  Mrs.  Amanda 
Corby,  about  3^  miles  below  Saint  Joseph  bridee 

On  2-foot  white  elm,  130  feet  from  hish  bank  behind  shore  bar,  one- 
fourth  mile  bolow  group  of  small  nonses  and  body  of  timber  near 
river,  1  mile  l>elow.f.  D.  Hier's  house,  2}  miles  below  Saint  Joseph 
bridge 

Od  2.3-fooi  svcamoro,  60  feet  from  edge  of  high  bank,  400  feet  west 
of  house  oi"  J.  D.  Hier,  1}  miles  below  Saint  Joseph  Bridge 

On  1.3-foot  Cottonwood,  on  first  bench  back  of  willow  bar,  about  one- 
lialt'mile  from  outer  edge  of  open  bar,  1  mile  below  St.  Joseph  Bridge. 

Cross  (•{■)  cut  into  top,  1.26  feet  south  of  north  edge  of  coping  of  east 
pier  of  bridge  at  Saint  Joseph,  Ho 

Eauals  "B.  M.  34"  of  1879— cross  (-f)  cut  into  northeast  comer  of 
foundation  on  west  side  of  arched  entrance  (facing  the  north)  of 
Henry  Krug's  packing  house  on  southwest  comer  of  Fourth  atreet 
and  railroad.  Saint  Joseph.  Mo 

On  2.8foot  elm,  on  south  side  of  wagon  road,  25  feet  northeast  of 
bouse  of  Allen  Porter,  600  feet  west  of  post-office,  in  town  of  Bl- 
wood,  Doniphan  County,  Kans 

On  2.1-foot  elm,  15  feet  west  of  H-stoTy  frame  bouse,  220  feet  from 
river,  at  point  where  east  and  west  road  comes  to  river,  about  2 
miles  bolow  Belmont,  Kans 

On  2.5.foot  elm,  350  feet  from  river,  on  southeast  edge  of  small  clump 
of  timber,  thrae-quarters  of  a  mile  below  Belmont,  Kans 

Ilorizontal  fnm)w  m  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  bowlder  of  hard  rock,  at  foot  of  bluff,  200  feet  from  river, 
90  feet  southeast  of  house  of  L.  A.  Jackson,  Belmont,  Mo.  The 
bench  is  on  the  line  of  a  fence,  under  and  20  feet  east  of  »  wagon 
road  wliich  runs  over  the  bowlder 

Cross  (+)  cut  into  top  of  stone  projecting  ftvm  southeast  comer, 
near  base  of  wall,  of  cnirafice  to  Lime  Kiln,  one-half  mile  above 
Belmont,  K«ins 

B.  M.  on  2-foot  black  walnut  tree,  200  feet  southeast  of  L.  A.  Jack- 
son's house.  Belmont,  Kans 

On  1-foot  black  walnut,  40  feet  from  river,  on  foot  of  bluff,  1,000  feet 
aboveAnderson  Gladdeu's  two-story  frame  dwelling,  IJ  mUos  above 
BelraoDt,  Kans 

On  l.S-foot  honey  locust.  240  feet  west  of  house  of  Charles  Kewtos, 
140  feet  west  of  north  and  south  lane,  8^  miles  above  Belmont, 
Kans 

On  1-foot  elm,  on  upper  erige  of  woods,  600  feet  from  river,  throo- 
eighths  of  II  mile  southoasi  of  log  housenear  river,nn  the  up|>er  side, 
and  about  1  mile  from  the  extremity  of  the  right  iMmk  point  above 
lielmont.  Kans 

Unriront«l  furrow  in  head  of  copper  bolt  leaded  into  exposure  of 
hard  rock ,  lO  feet  hi^h,  2u  feet  long,  at  foot  of  bluff,  900  feet  above 
two-story  sUmo  house  of  J.  Zaiser,  near  head  of  bottom  above  Bel- 
mont, Kans.,  about  4  miles  above  Belmont  by  the  line  of  tiie  bluffs. 

Oil  1-3  foot  r^ttouwood.  600  feet  from  river,  one  of  two  trees  standing 
near  small  log  house  of  Daniel  Tindall,  1  mile  below  AmasoniaCut- 
otr.  oiie-half  mile  southeast  of  large  2istory  frame  dwelling  of 
Patrick  Ttndnll.  abont  halfway  from  A  558  to  A  560 

On  1-foot  twin  black  ash,  in  clump  of  ash  ueos  one-half  mile  south  of 
p<»int  at  Amazonia  Cut-off,  on  edge  of  7-foot  bench,  about  one- 
fourth  mile  northeast  of  house  of  M rs.  Shumann 

On  2-foot  sycamore,  300  feet  tn>m  river  on  upper  edge  of  woods,  TOO- 
feet  above  A  554  threiv quarters  of  a  mile  above  Amazonia  Cut-ofi. . 

On  2-foot  elm,  400  f.-ot  from  river,  2, 200  feet  below  B.  M.  827 

On  3. 3-foot  elm,  100  feet  from  river.  150  feet  above  lane  running 
west,  about  1, 400  feet  southeast  of  house  of  Hanley  George,  2| 
miles  above  AranKonia  Cut-off. 


Elev» 
tion. 


FMt. 

397.041 


396.958 
402.891 

40L274 
403.420 
396.776 
409.844 

410.590 
404.961 
403.923 


Above 

the 
montli. 


406. 370 

484.; 

412.001 

485..'! 

411.800 

48&(i 

407.963 

409.446 

487.  fi 

407.788 

489.0 

On  2. 5ibob  elm.  200  feet  from  river,  in  edge  of  field,  one-quarter  mile 
below  foot  of  Rush  or  Solomon's  Island 


•B.  M.  28"  of  1870--ennal  bench  of  constraction  par^,  and  bears 
their  mark  "94. 830 '';  on  elm  edge  of  bank,  200  feet  east  lh>m  B. 
M.  (139) 

On  1.  Ifoot  elm,  240  feet  from  Rush  or  Solomon's  Island  Chute,  on  line 
between  corn  above  snd  woods  below,  abont  one-quarter  the  distance 
from  the  head  to  the  foot  of  the  chiit*^      

On  1.6-foot  elm.  260  feet  from  river.  1.200  feet  south  of  dwelling  of 
William  Gabriel  2^  miles  bolow  Charleston,  Kans 


415.829 

494.3 

411.931 

495.2 

417. 528 

499.3 

417.045 
415.068 

502.5 

419.357 

420.620 

50&2 

416.395  , 

420.902         509l5 
419. 059  '      510. 3 
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De^eripHons  and  elivations  of  bench-marks  on  the  Missouri  Etver,  etc, — Continueid. 


No. 


331  (136) 
Charlestoo. 

832  (135) 

333  (134) 

834  (133) 

835  (132) 


336  (131) 
Lafayette 

LandiDff. 

337  (130) 


338  (129) 
338  (128) 


340  (126) 
Iowa  Point. 


341  (127) 


842  (125) 

843  (124) 

844  (123) 

345(122) 


346  (121) 
White  Cloud. 


347(120) 


348  (118) 

349  (118) 


850  (U7) 
Great  Nein*- 
ha  Rtrer. 
351  (110) 


352  (116) 


353  (114) 

354  (113) 
Kalo. 

355  (112) 


BoBcription. 


Eqaals  "  B.  M.  26  "  of  1879.  and  Is  also  initial  bench  of  construction 
1>arty,  their  elevation  of  it  being  100,000  feet ;  on  4.5-foot  elui,  60 
feet  from  river,  300  feet  below  A  536,  just  above  Charleston,  Eusns. 

On  1.  S-foot  elm.  70  feet  fh>m  river,  on  foot  of  blafl^  three-eighths  of  a 
mile  above  Cbai  leston,  Kans.,  700  feet  below  month  of  creek 

On  3-foot  oak,  100  feet  from  river,  on  foot  of  blnff,  east  side  of  ravine, 
2  miles  above  Charleston,  Kans 

On  1.5-foot  linn,  on  foot  of  blnfE;  60  feet  from  river,  900  feet  below 
mouth  of  Mosquito  Creek,  one-quarter  mile  northeast  of  house  of 
C.  W.  Hargis,  3  miles  above  Charleston,  Kans 

On  2.4-foot  black  walnut,  120  feet  from  river,  on  blafl;  .100  feet  above 
creek,  in  first  valley  above  Mosquito  Creek,  three-eighths  of  a  mile 
above  A  530,  4  miles  above  Charieston,  Kans  

Oo  3foot  elm,  30  feet  from  river,  at  foot  of  bluff,  1,740  feet  above  La* 
fajette  Landing.  1,000  feet  above  A  S26 


On  1.4-foot  wat^r  oak,  40  feet  from  river,  at  foot  of  bluff,  one-half 
mile  below  month  of  Wolf  Creek,  770  feet  below  foot  of  willow 
bar.  1,300  feet  below  A  S20,  5  miles  below  Iowa  Pointy  Kanii 

On  3-foot  elm,  in  woods,  150  feet  from  river,  3,500  feet  below  A  616,  8 
miles  btolow  Iowa  Point,  Kans 

On  2. 5-foot  black  walnut,  30  feet  west  of  railroad,  50  feet  from  river,  at 
foot  of  bluff,  1,250  feet  below  A  614,  !(  miles  below  Iowa  Point, 
Kans 


Cross  (-f )  cut  into  top  of  stone  foundation  at  northwest  comer  of  en- 
gine-room of  3i.story  briok-griat  mill  owned  by  Ball  Brothers,  one- 
quarter  mile  south  of  Iowa  Foint,  Kans.,  and  about  one-half  mile 
from  river 

Cross  (-I-)  cut  into  top  of  stone  foundation  at  northeaat  comer  of 
msinpart  of  above  mill 

"  B.  M.  23  '*  of  1879--««uih  end  of  window-sill  of  two  story  brick,  on 
northwest  comer  of  Main  and  Commercial  streets.  Iowa  Point,  Kans 

"B.  M.  24"  of  1879— eouth  end  of  window-sill  of  the  third  building 
north  of  Main  street,  on  weat  side  of  Commercial  street.  Iowa 
Point,  Kans. ;  a  brick  store,  forming  part  of  the  block  of  buildings 
noon  which  is  ••B.M.23" 

On  8-foot  elm,  50  feet  west  of  railroad  track,  140  feet  north  of  fence 
corner,  600  feet  below  1^  atoir  frame  house  oo  eaat  side  of  track, 
\|  milea  above  Iowa  Pout,  Kans 

On  2-foot  Cottonwood,  2i  miles  below  White  Cloud,  Kans.,  in  small 
clump  of  oottonwoods,  at  npper  edge  of  oom-fleld 

On  1.3-foot  Cottonwood,  100  feet  from  river,  2  milea  below  White 
Cloud,  Kans 

Note.— The  connection  of  benches  343  and  844  with  the  main  line 
was  unchecked. 

On  2.5-foot  elm,  in  small  comer  of  woods  between  railway  and  eom- 
fleld,  70  feet  east  of  track,  50  feet  northeast  of  fence,  U  miles  below 
White  Cloud,  Kans 

Konals  **  B.  M.  21 "  of  1879--east  comer  of  door-sill  of  small  door  east 

of  main  entrance  to  two-story  brick  livery  stable,  75  feet  west  of 

southwest  corner  Main  and  Water  streets,  south  side  Main  street, 

White  Cloud,  Knns 

Souals  *'B.M.20**  of  1879— sontheaat  comer  water-table  of  Union 
Hotel,  a  three-story  brick  (first  story.  Main  street  front,  of  stone), 
on  northwest  comer  Main  and  Water  alreets,  White  Cloud,  Kane 

Gauge  B.  M.— Spike  driven  into  sooth  end  of  east  wood-sill  of  water 
Unk,  375  feet  above  White  Cloud  Depot 

On  2.5-foot  twin  cott^mwood.  100  feet  east  of  Atchison  and  Nebraska 
lUilruad,  2  milea  above  White  Cloud,  Kans 

On  2-foot  burr  oak.  100  feet  east  of  railroad,  300  feet  east  of  foot  of 
bluff.  1,01)0  feet  from  river,  one-quarter  mile  below  head  of  bottom, 
nearly  weet  of  A  492, 1  mile  below  mouth  of  the  Great  Nemaha 
Kiver,  XebraHka 

On  1.1-foot  twin  elm,  in  ravine,  200  feet  south  of  railway,  600  feet 
above  mouth  of  Great  Nemaha  River,  Nebraska 


Cross  (+)  cut  into  the  upper  surface,  southern  edge,  of  coping  stone 
of  east  pier  of  Atchison  and  Nebraska  Bridge  across  the  Great  Ne- 
maha River.  3  miles  below  Rule,  Nebr 

On  3.3-f(M»t  white  elm,  250  feet  south  of  railroad,  on  line  between 
nrairio  and  woods,  one-quarter  mile  west  of  bridge  across  Great 
Nemaha  River,  Nebraska 


On  2 1-foot  Cottonwood,  100  feet  east  of  railroad,  1,000  feet  firom  river, 
1,000  feet  from  bluff,  three-quarter  mile  below  Rule,  Nebr 

Eqaals  "  B.  M.  18  "of  1879— croas  (-f)  cut  into  top  of  buttress  m.iHonry. 
at  northeast  corner  of  stone  engine-room  of  teick  grist-mill,  owned 
by  Hofifiird  &.  Gagnon,  Rulo,  Nebr 

CniMA  (+)  ctit  into  top  of  bnttre>4H  masonry,  at  northeast  comer  of 
t>lev»t4>r  Hiljuiuing  tho  above  mill 


Eleva- 
tion. 


Feet 
421.863 

422.662 

434.112 

426.191 

436.115 
426.349 

430.948 
428.419 

430.727 

471.856 
481.211 
446.618 

446.836 

432.655 
483.203 
433.-874 

433.569 

457.323 

454.949 

441.787 
438.001 

438.817 
445.631 

441.489 

440.973 
442.761 

456. 110 
455.724 


Above 

the 
month. 


MOes, 
511. 9 

512.3 

513.9 

514.9 

615.8 
617.4 

619.2 
520.8 


524.1 


525.9 
528.1 
528.8 

529.5 
530.8 


532.8 

535.0 
535.0 

539.7 

540.0 
541.4 

542.1 
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DeteriptioM  and  elevaHanB  of  benck-marlca  on  th^  Missouri  Biver,  efc-^ontinned. 


No. 


Description. 


tion. 


856  (111) 

857  (110) 
368  (10») 

858  (108) 
300  (107) 


861  (106) 
362  (105) 

863  (104) 
Arago. 

361  (103) 

365(102) 
866  (101) 

367  (100) 

368 

(00) 

360 

(08) 

370 

(07) 

371 

(06) 

372  (95i 
Saint  Deroln. 

373  (04) 

374 

(03) 

375  (02) 
Hilladale. 

376  (01) 

377    (00) 

Aspinwall. 

878    (80) 

370 

(88) 

380  (87) 
Nemaha 

City. 

381  (86) 

582    (85) 

383  (84) 
BrownviUti. 

384  (83) 

385  (82) 

886    (81) 


On  1-foot  black  walnnt,  60  feet  from  bank  on  foot  of  bluff,  400  feet 
above  month  of  creek,  threo-quartera  of  a  mile  above  Buio,  Nehr. . 

On  2.5-foot  Cottonwood,  at  foot  of  bluff,  at  rivulet,  where  road  up 
river  from  Riilo  eiiteni  bottom,  2  miU'«  above  Rulo,  Nebr 

On  1.7- foot  red  elm,  at  foot  of  bluff,  lUO  fevi  northwest  of  one-storj 
frame  bouse,  31  milea  above  Rnlo,  Nebr.,  by  line  along  fbot  of 
bluffs 

Top  of  stone  foundation  at  southeast  corner  of  ono-story  brick  dwell- 
ing of  Ru8!4cll  Durfee.  on  foot  of  bluff,  one-quart«r  of  a  mile  ftom 
river,  about  5  miles  above  Rnlo,  Nebr 

On  8-inch  twin  elm.  at  foot  of  bluff,  150  feet  from  river,  800  feet  below 
bead  of  bottom  al)ove  Rulo,  Xebr 

On  2- foot  oak,  at  foot  of  bluff,  2j  miles  below  Ameo,  Nehr 

On  3-foot  twin  basswood,  30  feet  east  of  bluff,  SOU  feet  from  river,  1 
mile  below  Arago,  Nebr 

Cross  (-f )  cut  into  upper  surface  of  foundation  stone  under  window 
on  south  side,  near  sonlhwest  corner  of  two-story  brick  store  of 
Joseph  A.  Kitt,  north  side  Main  street  Arago,  Nebr 

"B.  M.  16"  of  1870— top  cour.'te  of  masonry  at  southeast  corner  of 
foundation  of  two-niid-one-half-story  frame  house,  north  aide  of 
Main  street,  75  feet  west  of  brick  store  described  above 

On  2.5-foot  elm,  40  feet  from  river,  on  side  of  bluff,  1  mile  above  Arago, 
Nebr 


On  2-foot  elm,  east  side  of  road,  8  miles  above  Arago,  Nebr 

On  2-foot  Cottonwood,  on  east  side  of  road,  4^  mUos  above  Arago. 
Nebr.,  bv  bluff  line .' 

On  3  f<x)t  elm,  edge  of  river,  foot  of  bluff,  1,000  feet  above  month  of 
creek,  three-quarters  ot  a  mile  below  foot  of  willow  bar,  61  miles, 
by  bluff  line,  below  Saint  Doroin,  Nebr 

On  2-foot  red  elm,  on  west  side  of  road,  at  foot  of  bluff,  three-qnartera 
of  a  mile  above  foot  of  willow  bar,  000  feet  south  of  school-house, 
about4  miles  below  Saint  Deroin,  Nebr 

On  1.8  foot  black  walnut,  280  feet  south  of  house  of  C.  Qriffln,  In  hog 
lot,  40  feet  east  of  ro.id,  3^  miles  below  Saint  Deroln,  Nebr 

On  2. 5- loot  twin  elm,  at  foot  of  bluff,  60  feet  east  of  wagon  road,  100  feet 
below  fence  corner,  abotit  1}  miles  below  Saint  Doroin,  Nebr 

On  1.2  foot  elm,  on  cast  side  of  road  and  foot  of  biufi^.  at  break  in  bluff 
line,  three-quarters  of  a  mile  below  Saint  Deroln,  Nebr 

On  3.3-foot  elm,  near  east  line  of  Nel^raska  street,  Saint  Deroin,  000 
feet  from  river,  500  feet  norib  of  A.  J.  Ritter's  store 

On  1.7-foot  white  elm,  at  roadside,  50  feet  fVom  river,  on  bluff,  1,400 
feet  below  creek,  Hve-eightbs  mile  above  Saint  Deroln.  Nebr 

On  2.5  foot  elm,  at  foot  of  bluff,  40  feet  north  of  road,  70  feet  west  of 
Meadow  Creek,  one-half  mile  from  river,  1  mile  southeast  of  Hills- 
dale, Nemaha  County,  Nebr 

On  1.3-fuot  maple,  a  double  tree,  70  feet  from  river,  one-quarter  mile 
above  Hillsdale,  Nebr.,  at  head  of  bottom 

On  3foot  elm,  in  ravine,  120  feet  from  bottom  and  600  feet  fVom 
river,  about  2,300  feet  above  Saint  Doroin  Creek,  where  the  latter 
loaves  the  bluffs,  1  mile  below  Aspinwall,  Nebr 

On  1-f'oot  black  walnut,  100  feet  from  river,  on  left  bank  of  creek  at 
Aspinwall,  Nebr 

On  1  .Jifoot  red  oak,  in  ravine,  50  feet  from  river,  five-eighths  of  a  mile 
bi4ow  mouth  of  Little  Nemaha  River,  Nebraska  

On  Oinch  maple,  50  feet  southeast  of  house  of  D  M.  Frazier,  three- 
quarters  of  a  mile  southwest  of  Nemaha  Citv,  Nebr 

Cross  (+)  cut  into  top  of  water-table  at  northeast  comer  of  Hnber 

House  (J.  B.  Hnber),  corner  of  Kansas  avenue  and  street, 

Neinnha  City,  Nebr 

On  a  5  foot  Cottonwood,  about  1.000  feet  1x4 ow  A  422,  between  rail 
road  and  bluff,  three  quarters  of  a  mile  above  Nemaha  City,  Nebr. 

Ooss  (-f-)  cut  into  top  of  stone  foundation  at  aouthe^tst  corner  of 
Jonathan  Haj^adom's  brick  dwelling,  on  foot  of  bluff,  120  feet 
west  of  railroad,  throe-quarters  of  a  mile  from  river,  U  miles  above 
Nemaha  City,  Nebr 

Equals  "B.  M.  14"of  1879— on  2.5-foot  cotton  wood,  northwest  corner 
Main  street  and  Levee,  on  curb-lino,  30  feet  north  of  north  line  of 
Main  street.  BrownviUe,  Nebr 

On  10-inch  ash,  at  foot  of  bluff,  75  feet  west  of  railroad,  at  point 
where  railroad  comes  to  bluff,  three-quarters  of  a  mile  above 
Brown ville,  Nebr 

On  1. 1-foot  twiu  willow,  50  feet  south  of  railroad,  one-quarter  mile 
from  river,  3%  miles  above  BrownviUe,  Nebr. ;  75  feet  east  of  line  be- 
tween cornfield  extending  down  from  Honey  Creek  and  woods — 
the  field  owned  by  Eli  Kalrtbeck,  the  woods  by Dodd 

On  1-foot,  white  oak,  100  foot  from  river,  in  ravine  in  bluffs,  one-half 
milebi'low  A  400.  2  miles  below  Pern,  Nebr 


Feet 
4M.S97 

44&634 
454.060 

460.844 

45&027 
454.754 

450.080 
503.000 

605.410 

463.023 
402.131 

47L404 

460.835 

404.130 
407.582 
40&342 
407.728 
400.038 
503.142 

478.110 
470.128 

487.054 
476^285 
403.710 

477.704 

505.580 
482.070 

484.708 
487.102 
484.507 

483.400 
504.341 
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387  (80) 


888  (79) 
Peni. 
389  (78) 


390  (77) 


381  (76) 

392  (75) 

393  (74) 

394  (73) 
Otoe  Oily. 

395  (72) 

396  (71) 

397  (70) 

398  (69) 


899    (68) 
Nebraska 
City. 

400  (67) 

401  (66) 


402  (66) 

403  (64) 
Wjomiiic* 

404  (63) 

405  (62) 

406  (61) 


407    (60) 
Jonea*  Point 


408 

(59) 

409 

(58) 

410 

(57) 

4U 

(56) 

412 

(55) 

413    t54» 
Bock  BIuiT 

Horisontal  farrow  in  bead  of  copper  bolt  leaded  into  face  of  8and> 
stone  bluff  near  lower  end  of  ezpoAore,  U  inileA  below  Pern  Depot; 
1,160  feet  above  A  400;  850  feet  below  first  ci^eek  entering  river 
frora  bluffs  below  Peru.  Nebr 

On  2.1  foot  eottonwo<Ml,  50  feet  north  of  Col.  Thomas  Maygor's  house, 
on  Nebranka  Railroad,  three-quarters  mile  northwest  ot  Peru,  Nebr. 

Spike  ill  sill  of  west  window,  north  side,  of  brick  school-house.  Dis- 
trict Xo.  2,  Nemaha  County,  Nebr.  ;  one-oaarter  mile  north  of 
'•Bill"  Tyut^r's  house,  on  Pern  and  Nebraska  City  Wagon  Boad, 
HmileB  liorthuf  Pern,  Nebr 

On  i.8-fo4)t  Cottonwood,  75  feet  son th west  of  house  occnpied  by  Na- 
than KelHO,  at  intersection  of  line  between  Otoo  and  Neniaha 
counties  with  Peru  and  Nebraska  City  Wagon  Boad.  This  road 
runs  doe  north  from  a  point  about  oue-quarter  mile  west  of  Peru, 
Nebr. 


On  2- foot  hack  berry,  75  feet  northeast  of  house  of  J.  H.  Bessecmie, 

one-qnarter  mile  from  River,  about  4  miles  dae  north  of  Peru,  Nebr.; 

vicinity  of  B.  B.  0  898 

On  3-foot  twin  red  elm,  150  feet  west  of  railroad,  300  feet  fh>m  river, 

300  feet  above  fence-comer,  2i  miles  below  Otoe  City,  Nebr 

On  2. 5- foot  cottoawood,  between  railroad  and  river,  300  feet  above 

A  378, 800  feet  above  railroad  section-house,  1  mile  below  Otoe  City, 

Nebr 


Equals  benoh  of  Nebraska  City  constrnction  party;  on  spike  in  root 
of  1.5-foot  burr  oak,  at  southeast  comer  of  J.  D.  Carmichaers  honse, 
Otoe  City,  Nebr 

On  1.5-foot  willow,  100  feet  west  of  railroad.  6,800  feet  above  Otoe 
City,  Nebr.,  bv  measurement  along  railroad 

On  1-foot  elm.  30  feet  west  of  track,  in  ravine,  1,000  feet  above  point 
where  river  leaves  bluff,  2i  miles  below  Nebraska  City,  Nebr 

Nail  in  knot,  in  pile  in  railroad  embankment,  50  feet  below  Nebraska 
City,  United  States  water-gange 

Bqoala  **B.  M.  11"  of  1879 ;  datum  of  Constrnction  party  100  feet  lower 
top  of  water-table  at  southwest  corner  of  office  of  Registered  Dis- 
tillery No.  2,  State  uf  Nebraska,  at  foot  of  Main  street,  Nebraska 
City,  Nebr 

On  8- inch  ash,  at  foot  of  bluff,  about  U  milee  above  foot  of  Main  street, 
Nebraska  Cily,  Nebr 


On  10  inch  elm,  at  foot  of  bluff;  300  feet  below  stone  quarry,  2|  miles 
above  Nebraska  City,  Nebr.,  by  measurement  along  base  of  bluff. . 

Equals  Permanent  Bench  of  Construction  party ;  on  gas-pipe  set  in 
oement  at  site  of  A  354.  The  bench  is  on  a  spur  of  the  bluff,  2i 
mites  above  head  of  Nebraska  City  Island  Chute,  1,900  feet  above 
mouth  of  Walnut  Creek 

On  1.3-foot  oottonwood,  at  foot  of  bluff,  40  feet  from  river,  behind 
willow  bar,  about  3<)0  feet  above  field,  2|  miles  below  Wyoming, 
Nebr. 


B.M.  "A.;"  equals  bench  of  construction  party;  on  2-foot  cotton- 
wood.  tOfeetbelowB  M.402 

Equals  permanent  bench  of  construction  part v ;  on  gas-pipe  set  in 
cement,  nenr  — —  Neligh's  house,  throe-eighths  mile  below  Wy- 
oming Lauili ug.  Nebr 

On  1.3-foot  willow,  in  woods  and  underbrush,  150  feet  back  of  bench 
bihind  willow  bar.  aljout  one-quarter  mile  above  month  of  Weep- 
ing-Watvr  Creek,  alniot  1  mile  above  Wyoming,  Nebr 

Ou  2-foot  elm,  tbitse-eighths  mile  Irom  nver,  on  edge  of  bench  be- 
tween pi-airie  and  willow  bar,  near  house  of  James  W.  Baker,  2^ 
miles  below  Jones' Point,  Nebr 

Ou  2. 5- foot  oottonwood.  :425  feet  fh>m  river,  150  feet  above  oorafleld, 
near  lower  edge  of  timber,  abont  1  mile  below  Jones'  Point  Ferry, 
Nebr 


On  1.2-foot  ash,  at  foot  of  bluff,  230  feet  from  river,  600  feet  below 
house  and  ferry  landing  at  Jones'  Point,  Nebr. ;  Just  above  wagon- 
road  where  it  enters  the  blaff 

On  10-inuh  black  walnut,  on  side  of  blaff.  60  feet  from  river ;  at  foot 
of  narrow  bottom.  1^  miles  above  Jones'  Point,  Nebr 

On  10-Inch  walnut.  90  feet  from  river,  near  right  bank  of  Baike's 
Branch,  500  or  600  feet  below  A  326,  3  miles  above  Jones'  Point, 
Nebr 

On  2.1-foot  elm,  130  feet  ftx>m  river,  on  right  bank  of  Missouri  Creek, 
1,100  feet  below  A  824 

On  2-foot  elm,  170  teet  from  river,  near  right  bank  of  creek,  where 
river  returns  to  bluff,  below  narrow  bottom,  600  feet  above  A  324, 
31  miles  below  Bock  Bluff,  Nebr 

Horisootal  farrow  in  head  of  copper  bolt  leaded  into  face  of  rock  at 
Calumet  Point,  1^  miles  below  Bock  Blufi;  Nebr 

HnrlKontal  furrow  in  hoa«l  of  copper  bolt  leaded  into  face  of  rock. 
Just  beneath  a  jio,  one-half  mile  above  village  of  Bock  Bluff,  Nebr. 


Feet. 
491. 970 

491. 086 
494.638 

495.073 

497.895 
506.512 

508.755 

530.585 
505.038 
523.682 
522.020 

531.438 
515.686 

5ia4e9 

544.509 

621. 051 
522.706 

512.425 

518. 0J8 

522.400 

523.190 

629.726 
630.377 

I 

'  533.406 

534.872 


532.190 
539.355 
536.003 


MiUa. 

587.1 


688.8 


589.6 


505.0 
597.7 

990.2 

599.9 


606.8 
608.5 


608.5 


616.4 
61&6 


6ia9 
619.3 
621.4 


623.7 
625.0 

626.7 
628.1 

630.9 
632.8 
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414    (53) 


415  (52) 

416  (51) 
Flattomouth. 

417  (50) 


418    (49) 


419  (48) 
Platte  Kiver. 

420  (47) 

421 

(46) 

422 

(45) 

423  (41) 
Bellevue. 

424  (43) 

425 

(42) 

428 

(41) 

427 

(40) 

428     (39) 
Omaba. 

420     (38) 


430     (37) 


431     (36) 
Florence. 

432 

(35) 

433 

(34) 

434 

(33) 

435 

(32) 

436 

(31) 

437 

(30) 

438    (29) 
Blair! 

439 

(28) 

440 

(27) 

441 

(26) 

442 

(25) 

443 

(24) 

441 

(23) 

On  3.3-foot  Cottonwood,  25  feet  from  water  of  chate  oppoaite  lower 
point  of  Tobacco  Island,  20  feet  below  fence,  and  approximately 
opposite  A  314 *» 

Horsontal  farrow  in  head  of  copper  bolt  leaded  Into  rook,  60  feet 
below  ravine  opposite  head  of  To  oacoo  Island,  1,400  feet  below  A  310. 

Northern  Point,  upper  edge,  of  coping  of  west  pier,  Burlington  and 
Mtssonri  Railroad  Bridge  at  Plattsmouth,  Kebr 

Equals  "  B.  M.  9"  of  1879 — on  northeast  comer  of  iron  window-sill, 
ground  floor,  west  side  of  Kain-street  entrance  to  three-storv  brick, 
southeast  comer  Main  and  Third  streets,  Plattsmouth,  Nei>r 

**  B.  M.  10  **  of  1879— top  of  bevel  of  water-table  at  southwest  comer 
of  three-story  brick  on  northeast  comer  Main  and  Mxth  streets, 
Plattsmouth,  Nebr 

Horiaontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  hard 
rock,  about  200  feet  above  lime -kiln,  U  miles  above  Plattsmouth, 
Nebr 

On  1-foot  Cottonwood,  on  first  rise  of  ground  from  bar,  3,600  feet 
above  mouth  of  Platte  River,  Nebr 

On  1.3-foot  Cottonwood,  1,600  feet  east  by  south  of  house  of  Joseph 
Chllds,  just  east  of  wagon-road,  in  vicinitv  of  A  298 

On  1-foot  Cottonwood,  50  feet  from  river,  l,dOO  feet  below  mouth  of 
creek,  between  A'a  292  and  294 

On  2-foot  elm,  ?0U  teet  from  bank,  300  feet  from  rise  in  bank  below  A 
290 

On  middle  one  of  three  large  cotton  woo<U,  Just  east  of  railroad,  one- 
fourth  mile  below  Bellevue  Station.  Nebr 

On  11 -inch  black  walnut,  at  base  of  bluff  50  feet  west  of  Burlington 
and  Missouri  River  Railroad,  where  river  leaves  bluff,  three- 
fourths  mile  above  Bellevue  Station,  Just  above  A  278 

On  1-foot  black  walnut,  reference  tree  of  A  254,  at  point  at  which 
river  touches  blufl^  7miles  below  Omaha,  Nebr 

On  2.5-foot  red  elm,  on  south  bank  of  brook  between  bluffs,  200  feet 
west  of  Burlington  and  Missouri  River  Railroad,  4  miles  below 
Omab,  Nebr 

On  8-inch  white  elm,  120  feet  eastward  from  railroad,  300  feet  north- 
wsnl  from  house  of  Aug.  Muskat,  between  A'a  242  and  244 

On  collar  (at  ioint)  of  noith  cylinder,  west  pier  of  Union  Pacific 
Railroad  brioge,  at  Omaha,  Nebr 

Gauge  B.  M.  Head  of  spike  in  16-inoh  cedar  pile,  in  midst  of  riprap 
150  feet  above  upper  end  of  willow  raattresnes,  30  feet  from  river 
about  one-half  mile  above  Union  Pacific  Bridge,  Omaha,  Nebr 

Equals  *'  B.  M.  tf  "  of  1879— on  stone  door-step  south  entrance  Omaha 
Silver  Ore  Smelting  Works— southeast  comer  of  step,  marked 
with  a  cross  (+)  cut  into  stone 

On  8-inch  willow  120  feet  from  river.at  mouth  of  brook, three-fourths 
mile  above  Florence,  Nebr.,  near  R.B.  G528 

On  8-inch  willow  (forking  at  the  ground)  60  feet  from  river,  at 
mouth  of  rill,  one-fourth  mile  below  A  216,  at  park  or  picnic  ground 
above  Florence,  Nebr 

On  1.3-foot  willow,  leaning  southward,  west  of  high-water  chute,  600 
feet  from  river,  between  A'ft2l4and  216. 

On  2.5-foot  Cottonwood  (one  of  two  growing  together),  100  feet  from 
hi^h- water  bank  of  river,  about  2,000  feet  above  A  206,  at  outlet 
of  Calhoun  or  Stillwater  Lake,  Nebr 

On  5-inrli  cotton  wood,  250  feet  from  river,  opposite  foot  of  long  island 
SHnd-bar,  between  A 's  200  and  202 

On  1-foot  Cottonwood,  half  mile  from  river,  60  feet  from  high-water 
bank.  In  bmsh  and  scattering  willows  and  cottonwoods.  300  feet 
below  prairie,  below  A  198 

On  8-inch  cottonwood,  120  feet  from  high-water  bank,  on  bench  de- 
scending southward.  Just  below  A  196 

On  1  foot  willow.  75  feet  from  bank,  2,100  feet  below  old  river  bed, 
about  750  feet  below  B.  B.  0  461 

On  1.3-foot  willow,  120  feet  toward  river  trom  Sioux  City  and  Pacific 
Railroad,  aboutone-half  mile  abov«f4?ransfer  Landing,  at  Blair,  Nebr 

Gauge  B  M— on  1.7-foot  willow,  50  feet  toward  railroaa  from  bench  438. 

On  7-inch  ash,  at  edge  of  road,  on  bench,  700  feet  above  saw-mill  at 
Sandy  Point  Ferry,  Nebr 

On  8-inch  forked  ash,  on  bench,  200  feet  ttom  river,  one-half  mile  above 
Suidy  Point  ferry  and  saw-mill 

On  cottonwood  lo^.  on  sand-bar.  on  bank  of  high* water  chute  between 
sand-bar  and  willow  bar,  between  A's  166  and  168 

On  6-iDcb  cottonwood,  on  sand  knoll,  600  feet  from  river,  about  2,000 
feet  below  A 162 

On  2.5- foot  cottonwood,  reference  tree  of  A  ^58,  at  beginning  of  high 
prairie  below  willow  flat  and  lake 

On  1-foot  willow,  alone  in  prairie,  100  feet  fVom  bank,  300  feet  fVom 
river,  at  recess  in  l)ank,  one-qnartermile  above  poiutof  small  tim- 
ber, about  500  feet  below  R.  B.  O  360 


Feet, 
537.104 

64&010 

551.954 

564.454 

&n.251 

55L001 
544.670 


545.183 
546.091 

642.9 
64613 

651.800 

617.6 

557.048 

651.5 

573.399 

6511 

568.848 

062.1 

569.469 

063.8 

56&707 

066L6 

568.284 

607.8 

563.644 

668.3 

565.568 

06&0 

570.506 

079.3 

674.306 

07&6 

574. 185 

580.174 

088lO 

582.718 

070.4 

588.906 

096.4 

588.736 

697.  • 

593.755 
594.047 

609.6 

603.524 

612.3 

602.256 

612.7 

600.008 

71S.6 

607.620 

71&1 

6n.768 

717.8 

607.985 

718,9 
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Descriptions  and  elevations  of  btndi-marks  on  the  Afissouri  liiver,  e/c— CoiitiDned. 


Xa 


4fl6**A"a 


Description. 


445 

1 
(22) 

440 

(21) 

447 

(20) 

448 

(10) 

449  (18) 
LittJo  Sioax 

River. 

450  (17) 

451 

452 

(16) 
(15) 

433 

(14) 

454 

(13) 

455 

(12) 

4:^6 

(11) 

457 

(10) 

Decatur 

458 

(8) 

458 

(«) 
/7^ 

461    (6) 


462    (5) 


Omaha  Uia- 

HlOD. 

463  (4) 


4«4(3) 

465  (2) 

408  (1) 
Sioux  City. 


On  1.3-foot  Cottonwood  log  imbedded  in  sand,  600  feet  from  river,  near 
R.  B.  0  851 

On  1.8-foot  Cottonwood  200  feet  from  river,  at  upper  edft^e  of  prairie, 
very  near  aite  of  A  150 , 

On  1.7- foot  forked  willow,  120  feet  from  river,  500  feet  below  end  of 
willowflatbelow  A  148,aboutatR.  B.  0  342 

Oil  Cottonwood  stump  imbedded  in  aand,  1,000  feet  below  point  of 
small  timber,  on  riverward  side  of  high-water  chute  near  K.  B.  0 
333 

On  branch  of  cotton  wood  lo^  embedded  in  sand,  one-quarter  mile 
from  river,  one-fourth  mile  above  mouth  of  Little  Sioux  River — 

On  4-foot  Cottonwood,  550  feet  from  river,  at  end  of  prairie  and  be- 
ginniDX  of  willow  bar,  one-quarter  mile  northwest  from  house  of 
Charles  Biackstoue,  3,300  feet  from  A  138,  toward  A  140 

On  box-alder  stump,  60  feet  from  river,  abont  2,900  feet  above  A  138. 

On  l.7-foob  cottouwood,  200  feetfrom  river,  300  feet  south  ftx>m  house 
of  George  Hall,  near  beginning  of  timber,  about  1,500  feet  below 
A128 

On  10-inch  oottonwood,  130  feet  from  river,  at  upper  end  of  willow 
flat,  50  feet  from  house  of  Levi  Cornell,  1,150  feet  below  A  124 

On  2-root  cott^mwood.  at  point  of  heavy  timber,  between  A  122  and 
A  124;  250feetfrom  river,  nearji.  B.  0  *286 

On  1.5-foot  Cottonwood.  290  feet  from  river,  U  miles  below  end  of 
prairie,  1  furlong  below  site  of  A  118 

On  3-foot  Cottonwood.  150  feet  from  river,  100  feet  north  of  Elm 
Creek,  just  below  Decatur,  Nebr 

Gauge  B.  H.  —on  6-inoh  willow,  120  feet  west  fh>m  Bench  4.VS 

Equals  "B.  M.5"  of  1879— on  1.8  foot  cottouwood,  southernmost  of 
a  row  on  west  side  of  Broadway,  50  feet  north  of  Eighth  street, 
Decatur.  Nebr 

Uorisontal  furrow  in  head  of  copper  bolt  leaded  into  face  of  sand- 
stone, 1,900  feet  below  bench  450. 600  feet  below  rock  point  sheer 
to  water,  midway  between  A's  106  and  108 

Horizontai  furrow  in  head  of  copper  bult  leaded  into  face  of  sand* 
stone  bluff,  at  upper  end  of  exposure  above  Decatur,  Nebr 

On  root  of  14-inch  twin  elm,  130  feet  north  from  bench  behind  wil- 
low bar,  900  feet  west  ftom  river,  at  head  of  bar  and  near  A  100  . ... 

On  8-inch  cottouwood,  on  bench  behind  willow  bar,  half  way  be- 
tween Maple  Landing  and  head  of  cut-off  above  Decatur,  Nebr., 
about  700  feet  above  A  98 

On  1.3-foot  elm,  150  feet  from  river,  where  bank  rises  from  marshy 
bottom  to  a  height  of  20  feet  above  low  water;  about  2,000  feet 
above  A  92 

"  B.  M.  4  "  of  1879— on  3- foot  white  elm,  125  feet  from  river,  at  Omaha 
Mission ;  the  most  northerly  of  a  group  of  elms  at  old  saw-mill  site 

Horizontal  furrow  in  head  of  copper  bolt  leaded  Into  stratum  of 
amygdaloid  in  sandstone  bluff,  260  feet  below  A  76.  This  is  the 
second  exposed  rock  above  Omaha  Mission,  Nebraska 

On  1.8-foot  elm.  160  feet  from  river,  300  feet  below  bench,  4,700  feet 
above  A  48 

On  3- foot  cottouwood,  on  left  bank  of  Omadi  Creek,  Nebraska,  300 
feetfrom  its  mouth 

Equals  "B.  M.  1 "  of  1879— on  2.5-foot  red  elm,  on  east  side  of  Ham- 
ilton street,  half  way  between  Second  and  Third  streets,  Covington, 
Nebr 


"  B.  M.  1 "  of  Sioux  City  construction  party— on  3-foot  cottouwood, 
Just  below  Sioux  City  United  States  gauge 

6.  M.  "A"— center  of  outaide  etlge  of  sill  of  false  window  of  base- 
ment, west  side,  near  southwest  comer  of  court-house,  Sioux  City, 
Iowa. 


407  (87) 
488  (86) 

468  (84; 
470  (82) 
4n  (81) 


Gauge  B.  M.— Under  side  of  marked  brick  in  water-table  southeast 
comer  of  "Sanborn  and  Follett's"  brick  building,  southwest  comer 
of  Third  and  Water  streets,  Sioux  City.  Iowa 

On  2.5-foot  elm,  400  feet  back  from  bench  466,  about  500  feet  from 
river 


Ou  southwest  side  of  4.5-foot  cottouwood,  500  feet  from  river,  240  feet 
northeast  of  li -story  frame  house  owned  by  Levi  Evans,  100  feet 
north  of  fence  between  fields  above  and  woods  below,  500  feet  be- 
low K  518,  aboat  5  miles  above  Sioux  Cit-y,  Iowa 

On  2foot  Cottonwood,  350  feet  from  river,  600  feet  above  R.  B.  0  581. 
150  feet  above  beginning  of  field,  between  7  and  8  miles  above 
Sioux  Clt3',  luwa i 

On  southeast  side  of  2.5-foot  elm,  500  feet  ftt>m  river,  70  feet  from  I 
edge  of  high  bank,  between  woods  and  willow  bar,  800  feet  below 
K488 1 

On  2.5-foot  Cottonwood,  276  feet  from  river,  in  grovn  of  laige  cotton-  i 
wood  trees  at  wood-jard,  1^  miles  below  foot  of  willow  bar,  400  feet  ' 
below  K  483 


Eleva- 
tion. 

Above 

the 
mouth. 

Feet 
606.532 

Miles, 
721.0 

614. 43C 

723.9 

61S.328 

724.7 

611. 778 

726.7 

613. 70 1 

728.7 

622.200 
624.513 

730.6 
731.8 

626.299 

735.6 

631.491 

739.0 

631.482 

74a  0 

631.952 

744.2 

640.865 
63a  310 

749.3 

655.117 

749.3 

634.006 

750.6 

641.299 

646.683 

75*.  8 

6U.166 

756.8 

654.380 

759.4 

658.878 

767.7 

655.091 

76&8 

67L535 

781.3 

675.500 

791.4 

686.227 

802.8 

689.150 

697.817 

692.724 

685.033 

687.518 

808.9 

691.861 

809.8 

684.850 


697.400 
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J>e»cripHon8  and  elevaHons  of  bench-marks  on  the  Miasouri  Eiver,  etc, — Continoed. 


No. 


DeBoription. 


Bleva- 


AboTo 


472  (80|) 

473  (80) 

474  (79) 

475  (78) 

476  (77) 

477  (76) 


478  (75) 
Iowa  Creek. 

479  (74) 


480  (73) 
PoDca 

Landinir. 

481  (72) 


482  (71) 
483  (70) 

494  (69) 

483  (68) 


486  (67) 
Ionia. 

487  (6"5) 


488  (65) 

489  (64) 

490  (63) 

491  (62) 
*492"'(6i) 


493     (60) 
Teriuillion 
Cnt-off. 
49(     (59) 

Vermillion. 

495    (58) 


On  1.7-foot  Cottonwood,  300  feet  fh>m  river,  at  foot  of  willow  bar, 
aboat  700  feet  above  wood-yard.  The  tree  ia  140  feet  below  upper 
edge  of  olamp  of  large  cottonwooda  near  K  485,  about  12  mfiea 
above  Sioux  dity,  Iowa 

N.  B.— This  bench  waa  erroneously  numbered  on  the  tree  '-80." 

On  1.7*foot  Cottonwood,  160  feet  from  high- water  bank,  700  feet  from 
river,  near  foot  of  shore  bar,  1,200  feet  above  K.  B..O  552, 1,500  feet 
above  Hedge's  wood-yard,  13  or  14  miles  above  Sioux  City,  Iowa... 

On  1.7.foot  willow,  50  feet  from  north  and  south  fenoe,  450  feet  from 
river,  250  feet  above  R  B.  O  535,  about  5i  miles  below  mouth  of 
Iowa  Creek,  Nebraaka 

On  north  aide  of  3.5-foot  cotton  wood,  830  feet  from  river,  on  land  owned 
by  John  Thornton,  200  feet  above  upper  edge  of  clearing  on  which 
is  wood-yard  owned  by  Joseph  Leach,  6  miles  below  Iowa  Creek, 
Nebraska 

On  2-foot  elm,  150  feet  from  river,  at  base  of  blaif,  100  feet  below  the 
point  where  road  coming  up  the  river  enters  blulf,  900  feet  below  X 
441, 2^  miles  below  mouth  of  Iowa  Creek.  N4>brsska 

On  up-river  side  of  2-foot  elm,  at  foot  of  blulT,  70  feet  from  river,  25 
feet  fh>m  edge  of  high  bank,  600  feet  above  K  437, 300  feet  above 
mouth  of  small  creek,  li  miles  below  Iowa  Creek,  Nebraska 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northern  expos- 
ure of  ledge  of  hard  rock  in  sand -stone,  1,300  feet  below  Iowa  Creek, 
Nebrsska,  35  feet  below  RB.  0  518 

On  3-foot  Cottonwood,  300  feet  fh>m  bank,  200  feet  below  K  429,  directly 
back  from  B.  B.  Q  517, 1,060  feet  above  point  above  mouth  of  Iowa 
Creek,  Nebraska 

On  2-foot  elm,  350  feet  from  river,  300  feet  from  base  of  blu£^  650  feet 
above  R.  B.  0  500, 750  feet  above  Ponca  Landing,  Nebraska 

On  1.2-foot  linn,  ISO  feet  from  river,  in  ravine,  250  feet  below  K  397, 700 
feet  below  foot  of  island  bar  on  tight  Imnk,  three-quarters  of  a  mile 
above  Ponca  Landing,  Nebraska 

On  up-river  side  of  2.5- foot  ootton  wood,  300  feet  from  i  iver,  one-half 
of  a  mile  below  foot  of  shore  bar,  opposite  K  394, 3  miles  above 
PoBca  Lsnding,  Nebraska 

On  2.3-foot  Cottonwood,  behind  shore  bar,  150  feet  from  high  water 
bank,  2,500  feet  from  river,  150  feet  below  B.  B.  O  487,  about 4 miles 
above  Ponca  Landing,  Nebraska 

On  2.6-foot  twin  Cottonwood,  275  feet  frvm  river  bank,  610  feet  above 
R.B.  0  481,  about  5  miles  below  Ionia,  Nebr 

On  2.5-foot  Cottonwood,  210  feet  frt>ro  river,  300  feet  below  K  306,  about 
!(  miles  below  Ionia,  Nebr.  The  bench  is  on  the  river  side  of  the 
tree 


On  2.5-foot  elm,  on  bluff  aide,  about  1,000  feet  below  the  landing  at 
Ionia,  Nebr.,  220  feet  east  from  l^-story  frame  house  of  Ira  Speucer, 
360  feet  from  river 

On  southwest  side  of  3-foot  ehn,  820  feet  from  river,  on  west  side  of 
creek,  near  foot  of  shore  bar,  50  feet  northwest  of  wagon  bridge 
where  county  road  crosses  creek,  270  feet  northwest  of  l^-story 
frame  house,  400  feet  below  K  356,  three-quarters  of  a  mile  above 
Ionia,  Nebr 

On  3foot  Cottonwood,  500  feet  from  river.  200  feet  from  high  bank  of 
dry  chute,  1,000  feet  below  0  **F'*  in  chute,  directly  back  of  It.  B. 
0455  . 


On  2.0-foot  twin  cottonwood,  350  feet  from  river,  1,000  feet  below  R. 
B.  0  445,  500  feet  toward  river  from  deserted  frame  house 

On  2-foot  white  elm,  2*J0  feet  from  river,  40  feet  from  bluff,  9u0  feet  be- 
low head  uf  bottom,  60  feet  below  old  earth-covered  log  shelter,  1,150 
feet  below  K  337,  and  about  3  mites  below  Vermillion  Cut-off 

On  river  side  of  2.5.foot  elm,  80  feet  from  edge  of  bank,  200  feet  from 
bluff,  800  feet  below  K  334,  1^  miles  below  bench  492 

•*B.  M.16"  of  Vermillion  construction  party,  near  Vermillion  gauge  . 

On  4-foot  cottonwood,  on  side  of  bluff,  500  feet  below  mouth  of  small 
stream,  50U  feet  above  foot  of  shore  bar  fo)*med  on  right  bank  of 
river  by  Vermillion  Cut-off,  one-quarter  mile  below  house  owned  by 
Butler 

On  up-river  side  of  1.1-foot  box -alder,  on  edge  of  high-water  bank, 
near  K  322.  300  feet  from  river,  300  feet  above  IJ-story  frame  house 
opposite  Vermillion  Cut-off 

On  west  side  of  3.5-foot  elm,  105  feet  from  river,  130  feet  from  base  of 
bluff,  100  feet  below  K  314,  one-quarter  mile  below  bead  of  bottom.. 

B.  M.  "D"  equal  to  "  B.  M.  12"  of  construction  party— on  north  side 
of  aame  tree  as  bench  494 

On  1-foot  cottonwood,  at  base  of  bluff.  200  feet  from  nver,  at  point 
where  river  comes  to  bluff,  near  A  158, 200  leet  below  foot  of  shore 
bar,  back  from  K  309 

"B.M.11"  of  construction  party 


Feet. 
699.044 

7OL208 
702.3(»0 

700.385 

704.262 

706.642 

70L740 

707.223 
711. 167 

721.254 

714. 171 

714.927 
716. 970 

719.893 

727.835 

725.670 

719.920 
727.292 

72&050 

729.988 
732.843 

73L804 

733.637 
785.171 
735.322 


738.863 
73&015 


JTOet. 

817.4 


sias 

816.6 


829.2 

830.0 

831.2 

531. 6 
837.9 

838.8 

840.5 

842.1 
844.3 

847.7 

848.2 

849l9 
8S5.1 


856L8 
85&2 


859.4 

86L9 
863.6 


8615 
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DeaeripiUnu  and  elevations  of  bench-marks  on  the  Missouri  River,  ffc— Continued.' 


No. 


Description. 


4M 

(57) 

497 

(56) 

498 

(55) 

480 

(54) 

500    (53) 
S«int  James. 

501  (52) 


502  (51) 


50S  (50) 


504    (40) 
Saint  Helena. 

505 

(48) 

506 

(47) 

607 

(46) 

508  (45) 


<444) 


Yankton. 

5W  (44) 

510  <43) 

511  (41) 

512  (40) 

513  (38) 

514  (37) 


515 

(38) 

516 

(35) 

617 

(34) 

518 

(33) 

On  Bontheast  side  of  8-foot  cottonwood.  20  feet  fVom  ed^e  of  high 
iMmk,  1,200  feet  below  head  of  open  shore  bar,  60u  feet  below  K  297 

On  river  side  of  2'foot  cottonwood.  240  feet  from  bank,  200  feet  above 
a  sand  rid^  raoging  back  at  right  anglea  with  therlver,  and  rlniog 
20  feet  abore  the  bottom,  400  feet  below  K  291 

On  2.9-foot  elm,  275  feet  from  river  bank,  directly  back  from  K  284, 
200  feet  from  Potter'n  A  H.  200  feet  below  foot  of  shore  bar 

B.li.  '*C"— equals  bench  of  Vormillion  constructiou  patty:  on  1.7- 
foot  linn,  60  feet  from  river.  1,500  feet  below  K  283 

On  L6-foot  slippery-elm,  on  side  of  blafl^  100  feet  from  river,  near 
head  of  shore  bar,  immediately  back  fh»m  fi.  M.  "  C  "  above 

On  river  side  of  2-foot  oottonwood,  at  foot  of  blu£C  on  north  side  of 
road  ronning  down-stream  fN>m  Saint  James,  lilebr.,  00  feet  from 
river,  100  feet  above  month  of  small  creek,  one-qnarter  mile  below 
Bow  Creek  

B.  H.  '*B"  equals  "B.  H.  1"  of  Vermillion  construction  party;  on 
2.5-foot  cottonwood,  200  feet  above  bench  500 

On  3.8-foot  cottonwood,  260  feet  from  bank  of  chute  behind  S»iint 
Helena  Island,  and  1,500  feet  above  its  foot,  930  feet  above  K.  B.  0 
370. 


On  1.7-foot  cottonwood,  150  feet  from  bank  of  chute  behind  Saint 
Helena  Island  and  one-half  mile  below  its  head,  1,000  feet  above 
E.B.  0  885.... 

On  10-inch  twin  elm,  60  feet  from  river,  at  foot  of  bluff,  opposite  K 
273,  UOO  feet  below  landing  at  Saint  Helena,  Nebr 

On  3-foot  cottonwood,  40  feet  west  of  wagon  road,  170  feet  ft^m  river, 
1,200  feet  above  point  where  river  comes  to  bluff,  above  Saint  Helena, 


On  L3-foot  cottonwood,  800  feet  ftom  river,  directly  back  from  A 142, 
at  head  of  shore  bar,  above  Saint  Helena,  Kebr 

On  north  side  of  2.6-foot  oottonwood,  in  cottonwood  timber,  200  feet 
fh>m  river,  400  feet  below  foot  of  shore  bar,  600  feet  below  E  253. . . 

On  northeast  side  of  1.7-foot  cottonwood,  at  foot  of  bluff,  where  river 
first  comes  to  right  bank  blnff  below  Yankton,  Dak.,  450  feet  from 
river,  near  mouth  of  Dorion  Creek.  This  tree  is  the  eighth  large 
cottonwood  between  the  creek  and  the  bluff,  counting  from  the. 
river  up 

On  east  side  of  1.2-foot  cottonwood,  100  feet  back  from  high-water 
bank,  one-half  mile  from  edge  of  shore  bar,  about  opposite  K  248. 
This  tree  is  300  feet  below  upper  end  of  a  grove  of  large  cottonwood 
trees,  3|  miles  below  Yankton,  Dak.    Blaze  on  river  side  of  tree. 

Uvkontree {  ^'^^^^  

On  1.7-foot  cottonwood,  southeast  side  of  tree,  near,  probably  less 
than  200  feet  item,  bench  50& 

i  U.S.B.M.J 

Markoutree <         46        > 

(      214.046     ) 

(Huge  B.  M.,  at  Yankton.  Dak. ;  on  head  of  nail  in  middle  of  window- 
sUi  on  north  (down-river)  side  of  August  Kunse's  brick  dwelling, 
at  brick-yai'd,  one-quarter  mile  below  railroad  shops 

On  1-foot  water  elm,  on  side  of  bluff,  75  feet  from  river,  350  feet 
above  K  230,  one-quarter  mile  above  point  where  river  leaves  bluff, 
about  44  miles  above  Yankton,  Dak  

On  2.1- foot  cottonwood,  300  feet  from  river,  400  feet  alx>ve  A  122 

On  east  side  of  quadruple  box-alder,  200  feet  from  river,  at  K  216,  150 
feet  west  of  creek,  on  slope  of  the  high  bank  of  the  creek  bottom. . . 

On  2-foot  elm,  on  side  of  bluff.  100  feet  from  river,  at  point  where 
river  leaves  bluff,  450  feet  below  K  212 

On  southwest  side  of  2-foot  oottonwood,  in  body  of  large  oottonwood 
timber,  behind  and  700  feet  below  head  of^^  willow  bar,  400  feet 
from  bench  between  cotton  woods  and  willows,  800  feet  from  river, 
about  opposite  B 191 

On  1.6-foot  elm,  20  feet  from  foot  of  blufl,  in  edge  of  woods,  Just  below 
swamp,  300  foet  from  river,  650  feet  below  K  195,  about  one-quarter 
mile  below  point  where  river  leaves  bluff,  below  Bonhomme  Island, 
Dakoti. 

On  south  aldeof  3-foot  elm.  40  feet  fVom  river,  at  foot  of  bluff,  at  mouth 
of  chute  behind  Bonhomme  Island,  Dakota,  1.300  feet  above  K  193 

On  3.3-foot  cottonwood,  500  feet  ftrom  river,  1,000  feet  above  A  104, 
directly  back  from  R.B.O  252. 

On  3-foot  cottonwood,  on  Bonhomme  Inland,  300  feet  from  riv<^r.  200 
feet  above  B.  B.  0  248,  3,000  feet  below  head  of  Bonhomme  Island, 
Dakota , 

On  southwest  side  of  2. 1  foot  cottonwood,  500  feet  from  nvcr,  700  fiM*t 
northeast  of  A  100,  a  large  soliUry  tree  in  prairie,  about  1^  miles 
ftoutheast  of  Bonhomme,  Dak 


Eleva- 
tion. 


Feet. 
740. 272 


740.196 
743. 046 
745. 286 
732.034 

743.606 
744.029 

749.903 


Above 

the 
mouth. 


Miles. 
£68.7 


870.6 
872.9 
874.2 


759.798 


768.761 


775.038 
771.932 


773.767 
781. 261 


875.6 


87a  4 


750.829 

880.7 

753.482 

882.6 

754.723 

883.8 

756.880 

888.0 

757.578 

889.2 

761. 775 

89L2 

760.109;   892.1 


896.1 


900.9 
904.8 


906.8 
907.7 


778.357  912.7 

786.634  1  913.9 

782. 980  I  914. 7 

783.298  917.0 

I         i 

1788.112  91&i 

I  I 

I  786.313  920.2 
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519    (32) 


520  (31) 

521  (80) 
Spiincfleld. 

522  (20) 


623    (28) 
Running 
Wftter. 


S24 


525    (20) 
S»   (23) 


527  (24) 
Niobrani 

Kiver. 

528  (23) 


529  (22if 

I 

530  (22)  j 

581  (21)  I 

Chontesa    i 
Creek. 

582  (20)  ' 

633    (19)  j 

534    (18)  I 
635    (17) 

I 
530    (16) 

637    (15) 

YftBktOB       . 

Agencj. 

538    (14) 


On  2.5'foot  elm,  100  feet  from  foot  of  blatT,  400  fe«t  from  rirer.  2,500 
feet  above  Dodaon's  Landing.  3,000  feet  above  A  96 :  near  point 
where  river  leaves  bluff.  4  miles  above  Bonhomme,  Dak.  N .  B.  — 
This  bench  is  erroneously  numbered  on  the  tree  "  31 " 

On  2.5-foot  oottonwood.  l.OuO  feet  from  river,  directly  back  from  A  82. 

On  2-foot  Cottonwood,  reference  tree  to  A  82, 3U0  feet  trom  river;  one 
of  a  group  of  scattering  trees  at  foot  of  prairie,  one-foorih  mile 
above  Springfield.  Dak 

On  3-foot  Cottonwood,  130  feet  from  river,  in  small  bottom,  just  above 
month  of  Lost  Creek,  2,000  feet  below  month  of  Basil  Crrak,  1,400 
feet  below  K  152 

On  1.5-foot  twin  cottonwood,  50  feet  back  from  bank  between  willow 
fiat  and  piairie,  380  feet  from  outer  edge  of  willows,  700  feet  from 
water,  three-fourths  mile  below  Running  Water,  Dak.  This  tree 
is  the  second  from  lower  end  of  ntrap  of  large  cotton  woods  oppo- 
site ami  below  Running  Water.  Dak 

On  1.7-foot  cottonwood,  in  willow  flat,  100  feet  from  edge  of  prairie. 
1,200  feet  from  ouu^r  edge  of  shore  bar,  opposite  old  town  of  Nio- 
brara. Kebr.,  and  the  United  States  water-gauge  at  Kanning 
Water,  Dak   

On  1.2- foot  elm,  on  bluff  side,  in  ravine,  150  feet  above  tvrry  landing, 
at  Running  Water,  Dak    

On  2.1. foot  cotton woml,  300  feet  from  river.  2»»feet  above  R.  R  O  169, 
2,800  feet  below  landing  for  Kiobrars,  Kebr. ;  the  uppermost  of  a 

group  of  largo  cotton  woods,  about  1|  miles  below  mouth  of  Mio* 
rara  River,  Nebraska 

On  1.7- foot  red  elm,  on  bluff  side,  100  feet  from  river,  three-eighths 
mile  above  mouth  of  Niobrara  River,  Nebraska 


'    Feef.    .  JTOm. 
!  806.576!      923.5 
.  799.692         92814 


80L036  • 

I 
799.070  •      934.9 

I 

iSOl.SOG        936.S 

I      i 

80L786|      93&4 

I 


820.718  I 


539 

(13) 

540 

(12) 

541 

<ll) 

542 

(10) 

543 

(9) 

644 

(8) 

6t5 

(7) 

(6) 


On  east  side  of  l.Lfoot  oottonwood.  on  island.  500  feet  from  river,  at 
head  of  open  bar,  40  feet  west  of  bench  between  cotton  woods  and 
bar.  Just  above  K  130,  14  miles  above  mouth  of  Niobrara  River, 
Nebiuska 

On  1.3-foot  water  elm,  forking  9  feet  fh>m  ground,  lone  tree  in  prairie 
behind  willow  bar,  180  feet  from  edge  of  high-water  bank,  850  feet 
from  edge  of  bar,  opposite  K 128.  K.  B.  —This  bench  is  erroneously 
Qumbered  on  the  tree  "25" 

On  8-foot  elm,  200  feet  from  bank,  270  feet  above  K  121, 1,270  feet  be- 
low mouth  of  small  stream,  opposite  A  58 

On  west  side  of  3.5-foot  cottonwood,  460  feet  from  river,  near  south- 
em  line,  and  about  one^quarter  mile  below  the  head  of  belt  of  small 
cottonwooda  and  willows  between  river  and  prairie  opposite  and 
above  the  mouth  of  Chouteau  Creek,  600  feet  below  K  109 

On  1-foot  cottonwood,  on  side  of  bluff,  at  mouth  of  small  stream,  2,500 
feet  below  A  i4,  back  from  K  100 

On  west  side  of  2.5-foot  oottonwood,  in  ravine,  120  feet  from  river,  800 
feet  below  K  96 

On  10-inch  red  elm,  in  ravine,  200  feet  from  river,  at  K  91 

On  west  side  of  3-foot  oottonwood,  on  upper  side  of  ravine  and  tlry- 
water  course,  100  feet  from  river,  at  sounding  stake  P.  2,  about  700 
feetaboveA36 

On  1.7-foot  cottonwood,  at  foot  of  bluff,  210  feet  from  river,  at  point 
where  river  first  comes  to  binff  below  Yankton  Agency,  Dak 

On  1.3-foot  oottonwood  (one  of  a  group  of  three),  on  edge  of  high 
bank  behind  willow  bar,  225  feet  from  river,  300  feet  below  K  75, 
one-half  mile  below  Yankton  Agency,  Dak 

On  northwest  side  of  2-foot  cotton wom,  on  edge  of  bench  between 
cottonwood  belt  and  prairie.  260  feet  from  high-water  bank,  one- 
half  mile  from  outer  edge  of  shore  bar,  one-quarter  mile  above 
Yankton  Agency,  Dak 

On  west  side  of  1.5-foot  ash,  160  feetfh»ra  river,  800  feet  from  foot  of 
bluff,  opposite  A  28,  between  river  and  small  clump  of  wUows 

On  1.8-foot  twin  cottonwood.  on  bluff  side,  30  feet  from  bank  in  mouth 
of  small  ravine,  about  1,000  feet  below  A  24 

Horixontal  furrow  in  head  of  copper  bolt  leaded  into  point  of  granite 
bowMec  whioh  protrudes  ft^m  bluff  on  east  side  of  small  ravine 
opening  on  the  river  200  feet  below  K  52 

Horizontal  furrow  in  head  of  copper  bolt  leaded  into  northeast  ex- 
posure of  large  mass  of  porous  rock  lying  under  the  bank  430  feet 

On  1.3.foot  cotton  wooid,  at  foot  of  bioJBr,  neat  lower  end  of  shore  bar. 
where  river  first  comes  to  blnfl;  below  Fort  Randall,  Dak.,  640  feet 
above  K  41 

On  8  inch  cottonwood,  75  feet  from  edge  of  bank,  200  feet  from  river, 
550  feet  above  head  of  large  shore  bar,  920  feet  above  R.  B.  0  31 . . . . 

On  5-inch  twin  oottonwood,  one  fork  of  which,  its  top  cut  off,  forms 
the  bench,  200  feet  from  river,  26  feet  back  from  high-water  bank, 
oppoaite  A  8.  3  miles  below  Fort  Randall,  Dak 

On  1.7-fooL  cottonwood,  80  feet  from  high- water  bank,  150  foet  from 
river,  350  feet  below  head  of  shore  bar,  125  feet  below  R.  B.  0  24,  2 
miles  below  Fort  Randall,  Dak 


809.214         910.5 
818.813  t      94L7 


810. 556         943. 1 


81L440        944.9 
814.885         947.4 


814.391         951.0 
820.496         963.8 


822.568         96&6 
826.555         93&9 


823.557  960.6 

817. 870  961. 1 

624.880  963.0 

829.539  9614 

828.333  906.3 

834.417  968.9 

850.031  970.1 

830.669  972.0 

831.914  973.7 

834. 6U  974.9 

837.662  975.6 

I 

838.020  977.0 
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No. 


547      (5) 


548      (4) 
Fort  Randall. 


540      (3) 


550      (2) 


561      (1) 
552    (91) 


f>53 

554 

Wkeder. 

555  (irr) 


(89) 
(88) 


556    (86) 


557 
558 


(85) 
(84) 


559  (83) 

560  (82) 

561  (81) 


563    (79) 

563  (78) 

564  (77) 
Bosebud 
LandinfC 

565  (76) 

566  (75) 


567    (74) 
BUoa  Hills. 


568 

569 


(73) 
(71) 


570  (70) 

571  (09) 


572  (6<J) 


573  (67) 
Sonera 
Inland. 

574  (66) 

575  (65) 

576  (64) 


577  (63) 
White  River. 

578  (62) 


Description. 


On  south  side  of  2.1-foot  elm,  425  feet  from  liver,  125  feet  below  shal< 
low  dry  sloush.  500  feet  above  R.  B.  0  20,  1  mile  below  Fort  Ran- 
dall. Dak  

Top  of  fourth  course  of  masonry  above  foundation  at  northwest  cor- 
ner of  uorth  winfc  of  stone  building  used  as  "  Christ  Church  "  and 
*'  Eoho  Lodge  Ko.  2/'  Fort  Randall.  Dak.  A  croi^s  (-H)  is  cut  into 
the  north  face  of  the  bnildinc  about  1  inch  below  the  bench 

B.  M.  "A"— cross  (-f )  cut  into  top  of  foundation  at  southwest  comer 
of  south  winjE  of  above  buildine 

On  1.5-foot  water  elm,  on  side  of  bluff,  iu»t  east  of  wagon  road  lead- 
ing up  from  saw-mill  at  landing  to  Fort  Randall,  Dak.,  about  300 
fuet  from  river 

Gauge  B.  M nail  in  Cottonwood,  on  bank  above  gauge  at  Fort  Ran- 
dall. Dak 

On  1.7-foot  white  elm,  forked  2  feet  from  ground,  120  feet  fhim  river, 
on  east  side  of  ravine  opening  on  nver,  50  feet  above  sounding  stake 
P.l 

On  6-inch  twin  white  elm,  10  feet  from  bank,  30  feet  from  river,  on  side 
uf  bluff,  40  feet  above  small  ravine.  800  feet  above  A  2 

On  southwest  side  16-inch  elm,  on  Chicot  Island,  4,000  feet  above  its 
foot,  240  feet  from  river 

On  48-inoh  cottonwood.  100  feet  from  river,  150  feet  above  R.  B.  0  076. . 

On  18-inch  burr  oak,  100  feet  firom  river,  Jnst  below  dry  creek  bed, 
opposite  Wheeler,  Dak 

On  30-inch  elm,  225  feet  from  river,  at  edge  of  prairie,  lower  corner 
of  cornfield,  foot  of  shore  bar,  near  R.  401,  three-fourths  mile  above 
Wheeler,  Dak 

On  12- inch  cottonwood,  200  feet  from  river,  150  feet  from  foot  of  bluff, 
800  feet  above  R.  B.  0  640 

On  30-incb  cottonwood,  on  bluff  side,  800  feet  below  R.  451 

On  80-inch  double  elm.  at  foot  of  bluff,  lust  below  ravine.  200  feet 
from  river,  1,000  feet  below  foot  of  Little  Cedar  Island,  Dakota.. . . 

On  18-inoh  cottonwood,  250  feet  from  river,  in  small  ravine,  opposite 
R.  B.  0  604,  and  foot  of  Hamilton  Island,  Dakota 

On  18-inoh  cottonwood,  300  feet  from  river,  700  feet  below  foot  of  bar, 
in  small  raTine,  500  feet  above  R.  B.  0  585 

On  16-inoh  burr  oak,  100  feet  from  river,  on  edge  of  bench.  100  feet 
from  foot  of  blnfl^  in  scrub  timber  ^d  bnish,  one-fourth  mile  above 
beadoflsland  No. 3,  DakoU 

G.  B.  M.  On  12-inch  cottonwood,  immediately  back  of  the  Laroche 
gauge,  about  100  feet  from  bank 

On  24-inch  c<yttonwood,  one  of  two  growing  together  at  foot  of  bluff, 
700  feet  above  R  B.  0  558, 2  miles  below  Rosebud  Landing,  Dakota. 

On  24-inch  cottonwood,  350  feet  from  river,  on  bank  of  small  creek,one- 
fourth  mile  below  foot  of  island  opposite  Rosebud  Landing,  Dakota. . 

On  24-inch  cottonwood,  near  edge  uf  bluff  bank.  150  feet  above 
house  at  Rosebud  Lauding,  Daktoa 


Eleva- 
tion. 


FeeL 

83U.489 


889.303 
880.450  I. 


Above 

the 
mouth. 


077.7 


97&8 


845.456 

842.705 

870.262 

980.7 

842.592 

981.8 

845.298 
848.810 

986.1 
090.4 

86a  104 

995  8 

850.583  I      016.7 


860.6.^3 
863.992 


1,002.3 
1,004.2 


873.517  ,1,006.8 

873.415  1,012.0 

878.738  1,018.0 

I 

887.295  I  1.023.8 

883.014  1.026.0 

887. 8G6  1, 027. 4 

884. 300  1, 030. 8 

892.510  1.032.2 


90a677     1.033.0 


891.905     1,035.2 


891.588 
899.062 


1.036.1 
1,037.0 


On  24-inch  elm.  125  feet  f^m  liTer,  on  south  side  ravine,  three-fourths 
mile  above  Rosebud  Landing,  Dakota 

Horizontal  furrow  in  head  of  copper  bolt  set  into  south  face  of  large 
rook  in  bank,  on  left  shoro  of  river.  Just  below  the  lower  Bijou  hill 
about  S  miles  above  Rosebud  Landing.  DakoU •  -  -  •  • 

On  north  side  36-inch  cottonwood,  300  feet  from  river,  in  prairie 
on  westsideof  drvoreekbed.  400  feet  above  R.  373 

On  24-inch  elm,  250  feet  from  river.  300  feet  above  R.  370 

On  18-inoh  cottonwood,  150  feet  fh>m  liver,  on  bluff  side,  800  feet  be- 
low R.  362 .-. 

On  24-inch  cottonwood.  on  bluff  side  where  river  comes  to  blo^  500 
feet  above  B.  350 

On  northwest  side  SO-inch  cottonwood,  175  feet  from  high  water 
bank,  500  feet  from  river,  three-quarters  mile  below  foot  of  Sonera 
Island,  Dakota • --   W1.229 

On  24-inch  cottonwood.  on  edge  of  bank,  behind  willow  and  sand 
bar,  on  south  side  Sonera  Island,  Dakota,  about  200  feet  above  its 
foot ■.••'VrA' 

On  18.inch  elm,  on  first  bench  back  from  river.  90  feet  from  bank,  50 
feet  fh>m  foot  of  hlntt,  800  feet  below  R.  343,  opposite  center  of 
General  Brooks*  Isbind.  DakoU ;  ■  * 

On  12-bich  elm,  70  feet  from  river,  400  feet  below  R:  333,  erroneously  ^g  i 

marked  on  tree  "65 • .-.AVVk*:'  I 

On  30-Inoh  cottonwood,  on  bluff  side,  100  feet  from  river,  500  feet  oe-     ^^.  ^95     1,049.0 
low  R.  B.  0  484 V'V'irvl       '         1     *        ' 

On  12-inch  cottonwood,  200  ft«t  ftt)m  river,  on  right  bank  01   urj  !  ^j^j- «gQ  ',  ,  ^j.,  ^ 
creek  bed,  oppoHite  R.  B.  0  477 - -/'iu'V   "^^  \    •""**" 

On  24-inch  cottonwood.  200 ft^tfiom  river,  500  feet  below  moutu  «»     ^^^.^11  I  1,055.2 


897.282  1,039.2 
900.573   1.040.2 


1,012.5 


901. 30C     1,043.2 


I  909.099     1.044.4 


1, 048.0 


dry  creek.  600  foet  above  A  68 y :.' L\C^^k'\  \     ' 

On  24.inch  elm.  on  side  of  bluft,  200  feet  fhim  river,  500  "^^  •_;_.!  929.255  I  1, 

£i«a  88 148 


050.8 
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Na 


Description. 


570    (61) 
580    (80) 


581  (59) 
Bra]6  Agency 

582(58) 

563(57) 

584(56) 

585(55) 
ChamberUJn 


586(54) 

567(53) 

588(52) 

589(50) 

590(49) 
Fort  Hale. 
591  (48) 

502  (47) 

593(46) 
Fort  Thomp- 
non. 
594(44) 

595  (48) 
Fish  Creek. 
506  (42) 

597  (41) 

598  (40) 

599  (39) 

(KM  (38) 

601  (37) 
Cul-de-Mao 
lalaod. 
0U2  (35) 

603  (34) 

604  (33) 

605  (32) 
Big  Bend. 

606  (31) 

607  (30) 
G08  (29) 


609  (26) 

610  (25) 

611  (23) 

612  (22) 

613  (21) 


614    (20) 
D'Orioa 
JsUnd  No.  1. 
OJo    (19) 


On  15-inch  cotton  wood,  on  blnff  side,  150  feet  below  B.  B.  0  437 

On  36-iuch  Cottonwood,  500  feet  from  river,  600  feet  ttom  foot  of  bltiff, 
directly  opposite  R.  B.  0  433',  600  feet  below  foot  of  Ida  Bees  Isl- 
and, Dalcota 

On  30-incb  elm.  500  feet  f\rom  riven  400  feet  below  mouth  of  American 
River,  2,500  feet  east  of  Lower  BniM  Agency,  Dak 

On  14-inch  elm.  90  feet  from  bank,  in  brash  and  timber,  1,000  feet 
above  foot  of  Big  Cedar  Island,  Dak 

On  18-inch  cotton  wood,  in  ravine,  one  of  three  large  trees  123  feet  back 
of  face  of  blnffs,  400  feet  below  R281 

On  24-inob  oottonwood.  500  feet  from  river,  opposite  Chamberlain, 
Dak.,  on  Big  Cedar  Island 

On  24-inch  cottonwood,  400  feet  irom  river,  opposite  Chamberlain, 
Dak.,  on  Big  Cedar  Island 

O.  B.  M.  On  30-inch  elm.  300  feet  from  river.  700  feet  above  Chicago, 
Milwaukee aud  Saint  Paul  R.  R.  freight  depots  in  Chamberlain,  Dak. 

On  30-inch  cottonwood,  425  feet  from  bank,  lone  tree  in  prairie,  oppo- 
site R.  274, 1  mile  above  Chamberlain,  Dak 

On  18  inch  burr  oak,  iiOO  feet  from  river,  in  prairie,  one  of  a  group  of 
scattering  tr«»ee,  500  feet  above  A  56*. 

On  south  sifle  of  34-inoh  burr  oak,  275  feet  from  river,  at  foot  of  bluff, 
about  1,000  feet  below  R.265 

Horizontal  farrow  in  head  of  copper  bolt  leaded  mto  soap-stone  bluff, 
1.000  feet  al)Ove  foot  of  shore  bar.  1.000  feet  above  A  ^2 

On  east  side  14-inoh  oak,  50  feet  northwest  of  Commandant's  house, 
at  Fort  Hale,  Dak 

North  end,  outer  edge  door-sill,  main  entrance,  east  side,  Command- 
ant's house.  Fort  Hale,  Dak  

On  36-inch  cottonwood,  on  south  bank  Zephyr  Creek,  100  feet  from 
river 

On  12-ineh  elm,  200  feet  from  river,  on  west  side  of  ravine,  400  feet 
below  R.  234 


Elera- 


Above 


tion.     I 


On  15-inch  elm,  on  left  bank  Camel  Creek,  400  feet  from  river,  550 
feet  above  A  42 

On  36-inch  cottonwood,  on  bank  of  dry  creek,  400  feet  back  from  R. 
B.  0  304,  500  feet  above  A  40 

On  ISinch  cottonwmtd,  250  feet  from  hish-water  bank,  near R.  195, 
at  foot  of  shoro  bar  and  upper  end  of  timber  and  brush 

On  36-inch  cottonwood.  650  feet  fr«m  river,  opposite  sounding-stake 
H  5,  one  of  a  group  of  foar  large  cottonwoods  in  prairie 

On  22-inch  elm,  60  feet  from  river,  at  foot  of  bluff,  at  lower  end  of 
wooded  bottom,  300  feet  above  R.  185 , 

On  20-inch  cottonwood,  500  feet  from  river,  200  feet  from  high-water 
bank,  above  R.  B.  0  260. 800  feet  above  foot  of  bar,  opposite  A  34'. 

On  18-iDch  cottonwood,  200  feet  from  river,  in  cottonwood  flat,  be- 
hind 20-foot  sand  ridge,  1,300  feet  below  A  312 

On  48-inch  double  oottonwood,  75  feet  south  of  foot  of  plateau,  270  feet 
Arom  river,  500  feet  below  R.  B.  0  239 


921.552 


030.323 
920. 5M 
028.108 
024.207 
024.001 
024.338 
033.153 
028LO50 
92&936 
030.  719 
031.872 
039.016 
041.518 
037.370 
950.238 

045.612 
947. 06S 
050.080 
05&873 


the 
moDtl*. 

Jffla. 

1.000.S 

1.061 ; 

1.061.1 
1,068.9 
1,067.9 
1,068.1 
1,068L8 


1,070.3 
1,073.1 
1,07X7 
1,077.5 
1,0813 

l,Oo3.4 
1,086.3 

1,092.4 
1,005.0 
1.09&5 

i.ioa4 

1.103.7 
961.230  '  1,107.0 
030.278  i  1,109.0 
970.  rJ3     1.114.0 


982.024 
976.663 


On  30-inoh  cottonwood,  one  of  a  small  grove  on  bluff  slope,  1.600  feet 

above  A  38,  1,000  feet  above  R.B.0  231 973.3 

On  14-inch  elm,  250  feet  from  river,  on  blnff  side,  600  feet  below  R.  \ 

154 '«  Aift 

"  O  "  cut  in  top  of  bowlder,  in  ravine,  100  feet  from  river,  at  R.  iio! ! '. 
On  14-inoh  cedar,  on  side  of  bluff,  in  ravine,  aboat  350  feet  below  R. 

136 , 

On  20'inch  cottonwood.  55  feet  from  river,  on  edge  of  bonch.  50  feet 

from  base  of  bluff  at  R.  129 , 

On  60-inch  oottonwood,  300  feet  from  river,  1,500  feet  below  month 

of  Medicine  Knoll  Creek,  Dak 1  978.712 

On  72-inch  cottonwood,  1,000  feet  from  river,  250  feet  from  hlgh> water  ' 

bank,  300  tbet  below  K.  B.  0  183,  1^  miles  above  Medicine  Knoll 

Creek,  Dak '  979,  Qpg 

On  50-inch  double  cottonwood,  on  side  of  bluff,  behind  shore  bar,  50  ' 

feet  from  bluff  bank,  oneunarter  mile  below  R.  120 984. 549 

'•  O  "  cut  in  topof  large  Ijowlder  embedded  in  bank  at  R.  1 18 U76. 659 

On  15-inch  cottonwood,  300  feet  from  rivi-r.  on  bank  of  dry  ci-eek.  ' 

nearRB.0155 .!' 982.420 

On  12-incb  willow,  growing  from  side  of  bluff,  in  ravine,  1,000  feet  . 

below  A  24' , 

On  40-inch  oottonwood,  20  feet  from  south  bank  of  Cedar  Creek,  450 

feet  from  river,  about  one-half  mile  above  lootof  D'Orion  Island 

(No.  1),  Dakota 

On  southwest  side  20-inch  cottonwood.  130  feet  from  river,  on  lower 

side  dry  creek  bed.  ihree<inarter8  mile  above  foot  D'Orion  Island 

(No.  1),  Dakota,  17.J  feet  above  K.B.0W5   

On  20-inch  double  elm,  60  feet  from  river,  on  bluff  side,  350  feet  be-  I  1 

low  R. 90 ,,,,,(  993,290 


1, 116.5 

1.117.i 
1,118.9 

1.122.0 

1.123.5 

1.126.9 


983.701 


I  1, 12&  C 

1,1310 

1,132.3 

'  1,135.7 
1,138.1 


98&1]6     1,139.8 


I  985^979 


1,14a  2 
1.141.7 
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No. 


«16 

(18) 

617 

(17) 

618 

(16) 

619    (15) 


620 

(U) 

621 

(13) 

622 

(12) 

623  (11) 
RoMean. 
634  (10) 

625 

(8) 

626 

(7) 

627 

(6) 

6J8 

(S) 
(4) 

630 

(3) 

631   (2) 
Ft,  Pierre. 

633 

(1) 

Deacrription. 


El  ova- 
lion. 


On  16-ioch  cottonwood,  on  north  aide  ravine,  Juat  above  R.  81,  120 

fee t  from  river 

On  48-inch  Cottonwood,  on  hank  of  small  stream,  1,500  feet  from 

river.  200  feet  from  hiRh- water  bank,  1.000  feet  above  A  W 

On  14inch  elm,  forked  5  feet  from  fn'ouud,  on  edge  of  prairie  plateau, 

behind  narrow  belt  of  willows  and  cottonwooda,  300  feet  below  K. 

67,  about  0  milea  below  Rosaean,  Dak 

"O"  cat  into  large  granite  bowlder,  embedded  in  beach  at  foot  of 

bluff,  125  feet  trom  river,  at  foot  of  shore  bar,  50  feet  above  R.  B. 

01»2 

On  15-inch  cottonwood,  300  feet  fh>m  river,  300  feet  below  R  B.  0 

78. 1.000  feet  above  A  16 

"  O  "  cat  in  top  of  large  flat  rock,  under  bank,  one-quarter  mile  be- 
low A  12'  

On  aonih  aide  of  48-inch  triple  elm,  350  feet  from  river,  Juat  eaat  of 

dry  runlet,  about  1^  milea  below  Roaaeau,  Dak 

*'  O  "  on  bowlder,  embedded  in  beach,  one-halt  mile  below  Roaaeau, 

Dak : 

"  O"  cut  in  top  of  bowlder,  embedded  in  dry  ruulet,  1^  milea  above 

Roaaeau,  Dak. ,  260  feet  from  bluff  bank 

On  72-inch  cottonwood,  branched  into  six  atema.  250  feet  from  river, 

one-nuarter  mile  below  foot  of  Farm  laland,  Dakota,  100  Seet  below 

wooG-yard 

On  30-iuch  cottonwood,  170  feet  from  river,  in  cottonwood  limber,  Juat 

below  foot  of  reach  of  bluffa,  below  Fort  Pierre,  Dak 

On  15-inch  cottonwood,  on  bank  of  amall  atream,'200  feet  from  river, 

oppositeAO', 

On  12-lnch  cedar,  on  bluff  aide,  200  feetf^om  river.  500  feet  below  a  4. 
On  10-inch  cedar,  on  slope  of  bluff,  150  feet  from  river,  300  feet  above 

foot  of  La  Framboiae  laland.  Dak 

"O  "  cut  in  top  of  granite  bowlder,  on  aide  of  bluff.  600  feet  below  S. 

23,  aboat2|  milea  below  Fort  Pierre,  Dak 

On  aoath  aide  12-inch  cottonwood,  5  feet  eaat  of  eaat  line  of  lot  on 

which  Rtanda  6.  P.  Waldrou'a  dwelling,  and  35  feet  north  of  north 

line  of  Main  street.  Fort  Pierre,  Dak 

On  eaf«t  aide  of  18-inch  cottonwood,  50  feet  went  of  G.  P.  Waldron'a 

dwelling  house,  20  feet  north  of  north  line  of  Main  atreet,  and  165 

feet  eaat  of  eaat  line  of  Dead  wood  atreet,  Fort  Pierre,  Dak 


Almve 

the 
mouth. 


Feet.       2filet. 
091.606     J,14J.3 


091.732 

999.227 

901.237 
997.618 
995.499 


I 


1,145.6 

1,149.4 

1, 150. 8 
1.1516 
1, 157. 2 


1,006.432     1,157.0 


995.484 
1, 000. 8£8 


1,158.6 
1,160.4 


1,009.992  '  1,165.9 

1,010.018  i 

11,012.278  1,169.3 

1,024.615  I  1,170.5 

1,019.825  !  1.172.0 

I 

1,015.720  j  1,172.9 

1,016.689  1,171.2 


1.015.216 


Appendix  A  3. 

bbfort  of  mr.  j  as.  a.  seddox,  assistant  engineer. 

Missouri  River  Commission, 

Saint  Louis,  Mo,,  June  20. 188H. 

Sir  :  I  baye  the  honor  to  make  tbo  following  report  of  the  physical  data  depart- 
ment for  the  fiscal  year  ending  June  30, 188ti. 

As  stated  in  last  annual  report  but  little  remained  to  be  done  in  the  regular  com- 
pilation of  the  data.  This  has  been  finished,  consisting  of  the  compilation  complete 
with  tabniations  and  reference  maps  of  twenty-four  cross-sections  in  the  vicinity  of 
Plattsmouth,  and  forty-nine  cross-sections,  with  22  miles  of  slope  in  the  vicinity  of 
Brownville.  In  addition  to  the  regular  compilation,  eleven  monthly  cross-sections  at 
Bismarck  have  been  plotted  on  the  regular  cross-section  sheets. 

Borings  at  Nebraska  City  previously  compiled  have  been  revised,  and  in  part  put 
in  8hap«  for  publication.  Also  ten  of  the  1)^79  discharge  observations  on  the  Missis- 
sippi River,  at  Colnmbas,  Ky.,  used  in  last  annual  report  in  connection  with  the  Saint 
Charles  sediment  data,  and  in  which  errors  were  suspected,  have  been  recomputed 
and  foand  to  have  been  in  error  about  as  there  indicated. 

The  yearly  gauge  sheets  of  18fe6  for  twenty  regular  gauges  have  been  reduced  and 
c(»nipiled  with  current  histories.  Also  bridge  gauge  records  received  from  Blair, 
yeani  1882  to  1687,  and  from  Rulo,  years  1883  to  1887,  have  been  reduced  and  yearly 
gaage  sheets  compiled.  The  current  gauge  readings  have  been  plotted  as  received 
for  a  check  on  the  oliservers,  and  errors  investigated. 

In  ihe  htndy  of  the  data  the  following  gauge  relaliouR  were  plotted:  Sioux  Citv- 
Oniaba,  IHfcO;  Omaha-Plot tsnioutb.  1880;  Plat tsmonth-Plattsmouth  Bridge,  1886 and 
1H87;  Glasgow-Boonville,  1879to  lf85;  Boon vil]e-.iefl'er8on  City,  lhe4  to  le86;  Boon- 
ville-Cedar  City,  1881  and  lt582;  Jeflersou  City-Hermann,  1884  and  18e5;  Hermann- 
S5aiiit  Charles,  1685.    But  as  the  general  investigation  of  gange  relations  and  the  va- 
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riatioDs  of  discharge  with  gauge,  mentiqDed  in  the  last  annual  report,  was  making 
it  more  clear  that  mean  discharge  curves  could  not  be  relied  on  to  determine  the  dis- 
charge without  more  light  on  the  question  of  the  shifting  of  these  curves  from  time 
to  time  on  the  gauge  scale,  for  this  reason  the  special  plotting  of  the  Missouri  River 
p;ange  relations  was  for  the  time  stopped,  and  work  in  the  main  directed  to  seven] 
comprehensive  collections  of  various  classes  of  the  data. 

Distances  of  bench-marks  from  the  mouth  were  compiled  for  the  revised  list  of 
*^  Bench-marks  of  the  Missouri  River,  1888." 

All  available  data  in  regard  to  bridges  across  the  Missouri  River  were  compiled, 
such  as  elevations  of  the  extreme  high  waters  at  the  bridge  sites,  clearance  at  high 
water,  widths  of  spans,  and  actual  water  widths  between  spans  at  high  and  low  water. 

A  tabulation  was  made  of  all  dates  of  ice  closing  and  opening  of  the  river  from  Sioux 
City  to  Saint  Louis,  with  yearly  and  mean  diagrams  of  same,  for  office  record.  These 
diagrams  were  made  with  the  view  of  ultimately  showing  the  mean  climatic  influ- 
ences affecting  the  closing  and  opening  of  the  river  from  point  to  point,  though  as 
yet  the  records  do  not  unifonnly  cover  a  sufficient  time  for  this. 
.  With  the  gauge  and  slope  data  collected,  a  comprehensive  study  of  river  profiles  w 
in  progress.  At  locations  where  gauges  have  been  read  the  elevation  of  mean  high 
water  has  been  determined  for  points  in  »  mean  high- water  plane;  and  with  this  a 
tabulation  of  the  extreme  hi^h  waters  of  1884,  where  known,  and  of  1881  and  1883,  has 
been  made.  Also  a  tabulation  at  each  gauge  of  the  height  and  duration  of  all  the 
high  waters  above  the  mean  high-water  elevation,  with  diagrams  showing  the  hydro- 
graphs  of  such  crests  referred  to  this  as  a  datum  plane.  Also  at  all  the  gauges  the 
mean  normal  low  water«has  been  determined  for  points  in  a  mean  low- water  plane; 
normal  low  water  being  taken  as  the  low  wat«r  prior  to  the  blocking  of  the  river  by 
ice,  during  which  the  low-water  profile  is  very  irregular.  Between  these  points  at 
the  gauges  it  is  proposed  to  fill  out  the  profiles  of  mean  high  and  low  water  from  all 
the  slope  data  that  has  been  taken  on  the  river,  and  to  present  with  them  profiles  of 
bank  elevation  and  extreme  high  waters  as  nearly  as  pc^sible.  The  work  of  filling  out 
these  profiles  is  still  in  progress. 

Very  respectfully,  your  obedient  servant, 

James  A.  Seddon, 
Assistant  Engin 

First  Lieut.  Theo.  A.  Bingham, 

Corps  of  Engineers,  Secretary  Missouri  Eicer  Commission, 


Appendix  B.- 

annual  report  of  president  missouri  rimer  commission,  18s7  '88. 

Missouri  River  Commission, 

Saint  Louis,  Mo,,  July  10,  1888. 

Gentlemen  :  Work  under  the  construction  department  of  the  Commissipn  has  con- 
sisted in  repair,  construction  and  care  of  plant,  and  in  the  construction  of  revet- 
ment work  at  Saint  Joseph  and  Kansas  City,  Mo.  All  construction  work  was  in  prog- 
ress at  the  date  of  last  annual  report  and  was  continued  during  the  remainder  of  the 
season  as  far  as  funds  would  allow. 

At  Saint  Joseph  the  rip-rapping  of  the  revetment  in  lower  Bon  Ton  Bend  was  com- 
pleted by  the  placing  of  557  cubic  yards  of  rock,  and  some  3,000  cubic  yards  of  rock 
were  placed  on  weak  points  in  the  Elwood  revetment.  The  steamer  Alert  and  all 
the  large  barges  were  sent  to  Kansas  City  for  use  at  that  place.  During  the  present 
season  the  whole  point  below  the  completed  revetmeut  at  Bon  Ton  has  cut  away,  and 
at  the  same  time  a  very  threatening  change  of  channel  has  taken  place  above  the 
Saiut  Joseph  water-works.  The  eiTcct  of  these  changes  has  been  to  throw  a  strong 
current  along  the  unprotected  bank  between  Belmont  and  the  head  of  the  Elwood 
revetment.  The  protection  of  this  bank  should  be  undertaken  as  speedily  as  possible 
or  the  whole  of  the  Elwood  revetment  will  be  washed  out  and  lost.  The  natufe  of 
these  changes  is  indicated  on  the  map  accompanying  the  report  of  S.  Waters  Fox, 
assistant  engineer  in  charge  of  the  Saint  Joseph  Division,  to  which  reference  is  made 
for  details,  Appendix  B  1. 

At  Kansas  City  the  unfinished  revetment  in  East  Bottoms  was  comphited,  its  total 
length  being  9,035  feet.  Of  this  2,900  feet  were  constructed  duriug  the  present  fiscal 
year  and  635  feet  of  work  of  the  previous  season  was  completed.  The  incomplete 
work,  done  prior  to  June  30,  1^87.  snfi*ered  some  damage  during  the  high  water  of 
last  suumier  which  was  made  good  in  the  fall,  and  there  has  been  no  further  trouble. 
On  September  22  work  was  begun  at  Little  Platte  Bend,  and  4,500  feet  of  bank  ta 
the  lower  end  of  the  bend  was  protected.    The  only  peculiarity  of  this  work  lay  in 


Digitized  byCjOOQlC 


APPENDIX  VV — REPORT  OF  MISSOURI  RIVER  COMMISSION.    2357 

the  fact  that  the  brush  covering  of  the  upper  bank  was  omitted,  the  stone  covering 
being  laid  directly  on  the  graded  bank.  There  is  a  considerable  gain  in  economy  by 
thta  method  and  the  grading  is  more  easily  and  effecfcually  done.  The  work  has  stoo^ 
well,  but  will  reqaire  extension  up  stream  to  complete  it. 

The  dike  across  the  slough  at  the  lower  end  of  the  town  was  a*  most  gratifying 
sncceea.  The  accretions  have  been  enormous,  and  are  still  going  on.  It  will  be  ad- 
visable to  raise  the  dike  so  as  to  bring  them  up  to  the  level  of  the  main  bank  more 
speedily,  but  I  think  that  tlie  East  Bottoms  work  is  secure  against  being  flanked 
from  this  direction. 

During  the  flood  of  June  and  July,  1887,  Pest  Island  and  much  of  the  bar  in  front 
of  Kansas  City  were  washed  away.  The  sand  thus  carried  off  was  dropped  in  the 
wide  river  in  frout  of  the  East  Bottoms  and  almost  stopped  navigation.  When  dis- 
covered it  was  too  late  to  do  anything  even  if  funds  had  been  available,  and  we  were  ■ 
obliged  to  submit  to  the  annoyance.  One  tow-boat  was  kept  below  the  bar  and  one 
above ;  the  barges  beiag  taken  across  both  ways  by  the  Melusina.  To  prevent  a  re- 
currence of  this  trouble,  I  think  it  will  be  necessary  to  put  in  silt-catching  dikss, 
both  in  front  of  Kansas  City  and  opposite  East  Bottoms,  to  remove  this  bar  and  pre- 
vent its  reformation. 

Thia  same  flood  caused  Additional  small  breaks  iu  the  Kaw  Bend  revetment,  which 
were  repaired  in  the  fall,  but  further  damage  occurred  this  spring.  Some  of  these 
latter  breaks  were  repaired  by  the  railroad  companies  whose  tracks  were  endan- 
gered, but,  as  will  be  seen  by  Assistant  Yonge's  report,  the  lower  point  has  been  con- 
siderably eroded.  I  am  greatly  in  hopes  that  this  will  obviate  the  trouble  which  I 
think  IS  undoubtedlv  due  to  the  great  engorgement  of  the  river  at  this  point.  The 
recession  of  the  bank  will  open  out  the  droat  of  the  gorge  and  allow  the  water  to 
escape  more  freely.  At  any  rate  nothing  can  be  definitely  predicted  until  a  survey 
with  cross- sections  can  be  made  at  high  water,  for  which  funds  are  not  now  available. 

None  of  the  other  work  on  this  reach  or  at  Saint  Joseph  has  shown  any  signs  of 
weakness. 

AU  of  the  rock  used  on  this  reach  was  procured  by  hired  labor  at  the  Wayne  City 
Quarry  with  the  exception  of  a  few  hundred  yards  purchased  at  Qnindaro.  The 
brush  was  mainly  procured  at  points  below  Kansas  City.  The  rock  had  to  be  towed 
an  average  distance  of  1$  miles,  and  the  brush  an  average  distance  of  64.4  miles— all 
np  stream.  This  and  the  great  difficulty  of  getting  reliable  labor  has  much  enhanced 
the  cost  of  the  work. 

After  the  completion  of  field  operations  a  low-water  survey  of  the  reach  was  made. 
All  the  plant  used  was  hauled  out  on  the  bank  at  Quindaro,  except  the  tow-boats 
which  were  wintered  at  Bushberg,  near  Saint  Louis. 

For  details  see  report  of  Assistant  S.  H.  Yonge,  division  engineer,  Appendix  B  2. 

CONSTRUCTION  OF  PLANT. 

The  fifteen  new  barges,  alluded  to  in  last  year's  report,  were  completed  during  the 
summer,  but  owing  to  low  water  in  the  Ohio,  could  not  be  brought  out  untilthis 
spring.    They  are  now  at  Bashber^. 

Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut,  CoL  of  Engineert^  U.  S,  A.j 

President  Missouri  Jiiver  ComtnissUm. 
The  Missouri  River  Commission. 


Appendix  B.  1. 

REPORT  OP  MR.  8.    WATERS  FOX,  ASSISTANT  ENGINEER. 

Saint  Joseph,  Mo.,  June  30,  1888. 

Coi/>KBL:  I  have  the  honor  to  submit  the  following  report  of  the  operations  under 
my  charge,  during  the  fiscal  year  ending  June  30,  IK-^.  A  map  of  the  river  in  the 
vicinity  of  Saint  Joseph,  Mo.,  showing,  approximately,  the  channel  alignment  and 
the  changes  of  shore-line  during  the  year,  accompanies  the  report. 

The  completion  of  the  distribution  of  rock  on  the  mattress  contitrncted  last  year  in 
Bon  Ton  Bend  and  the  distribution  of  3,000  cubic  yards  of  rock  on  the  Elwood  revet- 
ment constituted  the  only  remaining  construction  works  contemplated  by  the  proj- 
ect, for  the  expenditure  of  the  available  lialauce  of  tlie  Saint  Joseph  allotment. 

Operations  iu  the  qnarrv  were  continued  until  Jnly  23,  producing  3,493.42  cubic 
yards  of  rock;  this,  with  the  balauce  of  131^45  cnbicyardsonhand  Jnly  1,  was  placed 
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as  follows,  viz  :  On  Bon  Ton  revetment  556.87  cnbic  yards ;  on  tbe  El  wood  reTeiment 
'AjQ6S  cubic  yards.  Tbe  former  work  was  completed  July  9;  tbe  latter  Jaly  2b. 
Tbe  total  quantity  of  rock  now  on  tbe  4,154  linear  feet  of  revetment  in  Bon  Ton  Bend 
is  10,174.30  cnbic  yards,  or  2.44  cubic  yards  per  linear  foot.  Tbe  total  lengtb  of  revet- 
ment constructed  to  date  in  Bon  Ton  Bend  is  14,659  feet. 

Immediately  after  tbe  close  of  tbe  work  in  Elwood  Bend,  tbe  United  States  steamier 
Alert  SMd  fifteen  barges  (25  by  100  feet)  were  transferred  to  tbe  Kansas  City  Division. 

Tbe  following  pieces  were  pnlled  out  of  tbe  river  at  tbis  point,  viz:  Quarter-boat 
No.  5,  and  six  barges  (16  by  64  feet). 

A  sbore-line  survey  of  Bon  Ton  Bend  was  made  September  14,  and  a  map  tbereof 
submitted. 

Miscellaneous  special  duties,  assigned  to  me  from  time  to  time,  during  tbe  year, 
were  executed  and  reported  upon  as  follows,  viz :  A  low- water  inspection  of  tbe  Saint 
Cbarles  Bridge  crossing  was  made  November  29~December  2;  A  report,  accompanied 
by  a  map  of  the  reacb  and  cross-sections  of  tbe  river  was  submitted  under  date  of  De- 
cember 19, 1887.  A  standard  cable  gauge  was  established  on  tbe  bridge  at  Rnlo, 
Nebr.y  December  2ti,  and  a  report  thereon  submitted  December  29,  1887. 

Tbe  clear  heights  above  high  and  low  water,  tbe  clear  spans  at  those  stages,  and 
the  elevations  referred  to  tbe  Saint  Louis  City  directrix,  of  tbe  bridges  at  tbe  fol- 
lowing points,  were  determined  February  20-28,  1888,  viz :  Omaha  (uie  new  Union 
Pacific  Railroad  bridge),  Kulo,  Glasgow,  Boonvlile,  and  Saint  Charles. 

A  design  with  estimate  of  cost  of  construction  of  submerged  spurs,  adapted  for 
use  as  a  bank  protection  in  Missouri  River  iu  this  vicinity,  was  submitted  under  date 
of  March  17,  1888. 

A  Hue  of  check  levela|was  run  between  Miami,  Mo.,  and  De  Witt,  Mo.,  May  23|and  29, 
and  a  report  thereon  dated  June  4,  1888,  submitted. 

Attention  is  respectfully  called  to  the  following  changes  of  shore- line  as  shown 
approximately  on  the  accompanying  map. 

Under  the  persistent  action  of  the  main  current  of  the  river  the  larger  portion  of 
Grayback  Island  has  been  eroded  away,  and  tbe  light  deposits  in  the  old  bed  of  the 
river  exposed.  This  latter  yielding  freely  has  in  turn  uncovered  more  and  more  of 
the  upper  main  bank  of  Gladden  Bottom.  Under  the  peculiar  conditions  of  flow  that 
then  obtained,  this  bank  has  been  subjected  to  the  severest  reef  action,  and  has  re- 
ceded rapidly,  threatening  the  stability  of  the  reach  below.  Of  greater  immediate 
importance,  however,  is  tbe  bank  erosion  noted  in  Bon  Ton  Bend,  below  the  revet- 
ment. The  bhore-line  has  receded  so  far  that  the  current  is  delivered  against  the 
right  bank  at  a  point  below  tbe  pocket  in  the  bluff  line.  This  pocket  heretofore  (al- 
though not  in  the  interests  of  navigation)  has  been  instrumental  in  diverting  the 
main  flow  of  the  river  from  the  unprotected  bank  above  tbe  Elwood  revetment,  but 
having  become  inoperative  a  larger  and  increasing  percentage  of  the  discbarge  of  the 
river  is  passing  down  the  right  chute.  The  island  has  been  greatly  diminished  in 
area  and  the  right  bank  eroded  somewhat;  tbe  old  rock  dike  at  E  has  been  flanked, 
so  that  there  is  a  considerable  draw  between  it  and  the  shore ;  abont  300  feet  of  the 
revetment  below  it  has  been  destroyed. 

As  the  upper  shore-line  of  French  Bottom  recedes  the  right  bank  of  Belmont  Bend 
will  necessarily  be  subjected  to  greater  scour,  and  the  early  construction  of  the 
revetment  from  E  to  D,  as  provided  in  the  approved  project,  made  imperative  if 
serious  loss  to  the  Elwood  revetment  is  to  be  avoided. 

At  one  stage  of  these  changes  a  very  considerable  portion  of  the  river  made  a  short 
crossing  from  the  bluff  above  j^elmout  to  the  left  bank  on  the  lower  side  of  French 
Bottom,  causing  the  erosion  not«d  there :  during  the  recession  of  tbis  shore-line  tbe 
Elwood  revetment,  from  E  to  H,  was  subjected  to  violent  reef  action ;  no  damage 
was  done  to  the  work  except  at  II,  where  a  small  pocket  in  the  shore-line  was  de- 
veloped. 

The  protection  of  the  npper  bank  of  Gladden  Bottom  is  not  contemplated  in  tbe  ap- 
proved project;  and  although  its  desirability  seems  now  apparent,  a  revetment  as  sug- 
gested in  my  first  project,  if  located  there,  would,  in  tbe  present  unstable  condition  of 
tbe  river,  be  liable  to  loss  from  flanking.  A  system  of  pile  training-dikes,  located  on  the 
right  bank  at  or  near  the  head  of  Grayback  Island,  with  a  view  to  training  the  cur- 
r<mt  down  the  left  bank,  is  suggested  as  the  best  solution  of  the  problem.  In  the 
absence  of  an  accurate  survey  definite  plans  can  not  be  presented,  but  it  is  probable 
that  five  of  these  structures,  aggregating  1,000  feet  in  length,  and  costing  aboat 
(5,000,  would  be  found  necessary  and  sufficient. 
Very  respectfully,  your  obedient  servant, 

S.  Waters  Fox, 
Assistant  Engineer, 

Lieut.  Col.  Chas.  R.  Suter, 

Corps  of  Engineers,  I'.  A'.  A., 

President  Missouri  River  Commission^  Saint  LouiSj  Mo. 
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RKPORT  OF  MR.   SAMUEL  H.   YONGE,   ASSISTANT  ENGINEER. 

Kansas  City,  Mo.,  July  5,  1888. 
Colonel:  I  have  the  honor  to  submit  my  report  for  the  fiscal  year  endiDg  Jane 
:)0,  1888,  for  improvins  Missonri  River  on  Kansas  City  Division. 
The  operations  conducted  on  this  division  consisted  chiefly  in  the  following,  viz : 

(1)  Extending  the  revetment  in  East  Bottoms,  below  Kansas  City,  Mo.,  and  com- 
pleting it  as  far  as  practicable. 

(2)  Constrqcting  revetment  in  Little  Platte  Bend. 

(3)  Repairing  the  Kaw  Bend  revetment  of  1885. 

(4)  Repairing  the  East  Bottoms  revetment  of  1887. 

(5)  Strengthening  the  dike  at  East  Bottoms  constructed  during  the  spring  of  1887.' 

construction  materials. 

iSfoxe.— The  stone  used  in  construction  of  revetment  was  procured  chiefly  by  hired 
labor  from  the  quarry  at  Wayne  City  Landing,  a  small  portion  being  procured  by 
purchase  in  open  market. 

The  hydraulic  stripping,  which  was  fully  described  in  my  last  report,  was  contin- 
ued until  August  1,  at  which  date  about  7,000  cubic  yards  of  earth,  etc.,  had  been 
removed  by  this  method  since  June  25,  of  which  quantity  about  2,700  cubic  yards 
lodged  in  the  yard  in  front  of  the  quarry  face  and  had  to  be  removed  from  there  by 
the  use  of  scrapers  and  carts,  which  proved  a  very  difficult  task  on  account  of  being 
saturated  with  water  from  the  hydraulic  stripping,  and  added  largely  to  the  cost  of 
stripping. 

Two  IngersoU  drills,  sizes  E  and  FA,  respectively,  were  put  in  operation  July  19, 
and  continued  at  work  until  November  12,  when  the  quarrying  of  8t4>ne  was  discon- 
tinned. 

The  foreman,  who  had  charge  of  the  quarrying  on  Saint  Joseph  Division  the  pre- 
ceding season,  was  employed  on  this  work  in  order  to  take  advantage  of  his  experi- 
ence, and  every  means  was  used  to  reduce  the  cost  of  procuring  stone,  which,  how- 
ever, was  not  accomplished  to  any  great  extent,  the  stone  being  hard  and  tough,  the 
quantity  of  current  stripping  large  in  proportion  to  the  quantity  of  stone  produced, 
and  the  labor  being  even  more  transient  and  unreliable  than  during  the  preceding 
season. 

The  plan  pursued  in  quarrying  consisted  in  separating  from  the  ledges  large  masses 
of  stone  by  blasting,  as  many  as  twenty  8-foot  holes  being  sometimes  fired  simul- 
taneously. These  masses,  which  contained  from  2  to  70  cubic  yards,  were  then  block- 
holed  and  broken  into  smaller  pieces  by  the  use  of  dynamite,  after  which  such  pieces 
00  were  not  yet  sufficiently  small  were  broken  by  hand  sledges.  The  total  qaantity 
of  stone  procured  from  Wayne  City  quarry  amounted  to  16,768  cubic  yards,  the 
average  cost  of  which  was  |1. 1242772  per  yard. 

Statement  giving  the  cost  in  detail  of  stone  procured  hg  hired  labor. 


Cost  per  cubic  yard. 


AppUcacifm. 


go^rj^privfl.,.. 


Kxploaives  , 

Oil  for  paup  and  drills,  etc . 

Coal  for  Btrlppiog 

Coal  for  drfflug 

Stripping 

Quarrying 


Hanling  . . 
Handling. 


Total. 


Labor.       Subsistence.       Total. 


$0. 1554979 
.3963763 

.1026586 
.0929997 


$0.05000rO 
.0589611 

.0009536 
.  6073187 


$0. 05172F9 
. 1318606  ; 


.0341507 
.0309381 


.7475325 


. 2072268 


. 1239378 


.2486781  ,   1.1242772 


Bemarlca. 


Inclodes  powder,   dynamite, 
caps,  fuze,  and  exploders. 

Fuel  for  hydraalio  grader. 

Incladee  hvdraulic  stripping. 
Includes   loosening,    drilling, 
block'holing,  and  sledging. 

Loading  into  wagons,  unloading, 
and  piling  on  barges. 
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From  the  above  statement  it  appeara  that  the  expeosive  items  of  cost  were  qaarry- 
ing  and  stripping,  the  reasons  for  which  have  already  been  stated. 

The  stone  procured  at  Wayne  City  quarry  was  towed  from  9  to  25  miles  to  the  dif- 
ferent works;  the  average  length  of  t-ow  was  15f  miles. 

As  a  sufficient  quantity  of  stone  could  not  be  furnished  from  tbe  quarry  to  supply 
the  needs  of  the  works,  there  were  pui-chased  1,1(>4  cubic  yards  of  this  material,  deliv- 
ered on  railroad  cars  at  Kaw  Bend  at  $1.12^  per  cubic  yard,  and  700  cubic  yards  de- 
livered on  barges  at  Quindaro  at  95  cents  per  cubic  yard. 

The  stone  purchased  was  not  of  as  good  quality  as  that  procured  from  Wayne  City 
Quarry. 

The  total  quantity  of  stone  procured  by  purchase  and  hired  labor  amoauted  to 
18,6:)2  cubic  yards,  the  total  quantity  used  was  19,000  cubic  yards,  including  121  cubic 
yards  procured  by  hired  labor  prior  to  June  30,  at  a  cost  of  $1.15^  per  cubic  yard,  and 
247  cubic  yards  donated  by  the  Kansas  City,  Saint  Joseph  and  Council  Blnfb  Railroad 
Company  for  the  work  at  Kaw  Bend. 

The  average  cost  of  stone  purchased  and  procured  by  hired  labor  for  the  work  was 
$1.1180147  per  cubic  yard. 

fVillow  brush,— As  several  of  the  brush  patches  inspected  during  the  spring  of  1687 
were  reported  to  be  of  large  area,  the  plan  of  sending  out  several  small  brush  parties 
was  departed  from  and  one  large  party  was  sent  out  instead.  The  procuring  of  brush 
was  attended  by  even  more  than  the  usual  difficulties.  The  brush  on  one  of  the  large 
patches,  estimated  to  contain  5,000  cords,  was  destroyed  by  an  incendiary  fire  aud 
the  brush  of  another  patch  estimated  to  contain  tbe  same  quantity  was  taken  by 
contractors,  building  d&es  for  the  Wabash,  Saint  Louis  and  Pacific  Railroad  Com- 
pany. Consequently  the  large  party  could  not  work  to  such  advantage  as  had  been 
expected  and  had  to  be  shifted  frequently  from  one  brush  patch  to  another.  In  ad- 
dition to  this  difficulty  the  brush  had  to  be  towed,  in  some  instances,  a  distance  of 
124  miles  up-stream,  all  of  which  made  the  supply  of  brush  irregular,  and  in  some  in- 
stances the  construction  parties  were  compelled,  by  this,  temporarily  to  suspend  con- 
struction work  and  cut  such  brush  as  was  within  their  reach  in  order  to  be  able  to 
proceed  with  their  work. 

The  average  length  of  tow  for  all  brush  was  64.4  miles  up-stream.  The  question  of 
the  exhaustiQU  of  the  supply  of  willow  brush  within  reasonable  towing  distance  from 
this  point  and  the  attendant  difficulties  has  been  discussed  in  former  reports,  and  it 
is  thought  unnecessary  to  refer  to  the  matter  again  in  this  report. 

There  were  procured,  in  all,  5,956^  cords  at  an  average  cost  of  |1.75222  per  cord,  in- 
cluding all  expenses  except  transportation. 

CONSTRUCTION  WORKS. 

Hereiment  at  East  Bottom8,—The  work  of  revetting  the  bank  at  East  Bottoms  was  re- 
sumed August  2. 

The  revetment  of  6,135  linear  feet  of  bank  from  A  toD  (see  P]at«  II)  before  June 
30  was  completed  by  covering  about  243,000  square  feet  of  upper-bank  mat  with 
stone,  which  had  been  left  uncovered  on  account  of  inability  to  procure  a  sufficient 
quantity  of  this  material.  There  was  also  constructed  48^  linear  feet  of  upper-bank 
mattress,  about  43  feet  wide,  overlapping  the  low-water  mattress,  constructed  during 
the  preceding  June,  at  which  time  it  was  impossible  to  give  the  bank  the  proper 
slope  for  the  construction  of  upper-bank  mattress  on  account  of  the  June  flo^,  the 
surface  of  the  water  being  nearly  level  with  the  top  of  the  bank. 

The  revetment  was  then  continued  down-stream  for  a  distance  of  2,900  Ceet,  tbe 
upper  2,550  feet  from  D  to  £  being  of  the  same  type  as  the  adjoining  work,  con- 
structed the  preceding  season,  while  on  account  of  the  impossibility  of  procuring  a 
sufficient  quantity  of  brush  for  completing  the  work  in  progress  the  lower  350  feet  of 
revetment  from  E  to  F  was  constructed  as  follows,  viz :  Small  piles  were  sunk  along 
the  shore-line  about  10  feet  apart,  behind  which  loose  brush  was  laid  to  form  a  toe 
fur  the  bank  and  to  which  the  transverse  cables  of  a  mattress  88  feet  wide  and  ex- 
tending 10  feet  np  the  bank  behind  the  piles,  or  to  an  elevation  of  about  4  feet  above 
low  water,  were  made  fast,  being  afterwards  carried  to  their  anchorage  on  top  of  the 
bank. 

On  account  of  the  insufficient  supply  of  stone  it  was  impossible  in  the  work  done 
after  June  30  to  cover  the  whole  face  of  the  bank  above  low  water,  and  some  of  the 
stone  which  had  been  previously  laid  above  an  elevation  of  ordinary  high  water, 
amounting  to  about  1,600  cubic  yards,  had  to  be  removed  and  used  in  completing  the 
covering  even  up  to  that  stage.  The  area  thus  covered  fimounted  to  53,345  square 
feet. 

In  the  case  of  the  lower  end  of  the  work,  for  the  same  reason,  a  portion  of  the  bank, 
amounting  to  about  16,000  square  feet,  could  not  be  covered,  aud  about  500  cubic 
yards  of  stone  will  be  required  to  complete  this  work. 
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i 

Two  coDstruction  parties  were  employed  on  this  revetment,  but*,  for  reasons  before 
stated,  they  were  nnable  to  work  contiunously  and  to  the  greatest  advantage. 

During  the  constrnction  of  mattress  it  had  to  be  dropped  from  the  boat  on  two 
occasions  on  account  of  the  extension  ^timbers  of  the  mat-boat  being  broken  by  the 
pressnre  of  the  strong  current. 

Mattress- weaving  was  completed  at  East  Bottoms  September  17.  On  September 
22  the  whole  construction  force  was  transferred  to  the  work  at  Little  Platte  Bend, 
the  covering  of  the  upper  bank  with  stone,  which  was  still  unfinished,  being  post- 
poned until  after  the  completion  of  Little  Platte  Bend  revetment. 

This  work  was  resumed  October  21  and  was  completed,  as  far  as  practicable,  on  No- 
vember 21,  when,  on  account  of  the  approach  of  winter,  constrnction  work  had  to  be 
BnApended. 

The  following  tables,  numbered  I,  II,  and  III,  give  the  details  and  cost  of  the  re- 
vetment at  East  Bottoms : 

\ 
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The  estimated  cost  of  completing  the  9,035  linear  feet  of  revetment  at  East  Bottoms 
by  placing  500  cubic  yards  of  stone  on  the  slope  bank  above  low  water  is  1705.50, 
which  win  make  the  total  cost  of  that  work  $66,413.26,  or  an  average  cost  of  $7.5720 
per  linear  foot. 

Little  Platte  Bend  revetment.— The  protection  of  the  bank  in  Little  Platte  6ond  be- 
came imperatively  necessary  for  the  reasons  stated  in  my  last  annaal  report.  As  the 
amount  of  funds  available  for  this  work  (after  that  at  East  Bottoms  would  be  com- 
pleted) was  small,  it  was  found  impossible  to  construct  all  the  work  that  will  event- 
ually be  required  for  this  locality,  and  to  use  as  expeusive  a  form  of  protection  as  the 
Qnindaro  type  of  revetment. 

After  a  consultation  with  you  it  was  decided  to  protect  the  bend  from  L  to  C,  a 
distance  of  4,500  feet  (Plate  I)  by  a  partial  revetment,  similar  in  construction  to  the 
lower  :^50  feet  of  the  East  Bottoms  revetment. 

Small  piles,  spaced  10  feet  apart,  were  sunk  to  a  depth  of  12  feet  by  the  use  of  a 
water  jet  fro.n  one  of  the  pile-sinkers,  so  as  to  follow  approximately  the  contour  cor- 
responding to  the  stage  310  on  the  Kansas  City  gauge.  Loose  brush  was  next  laid 
behind  these  piles  to  prevent  the  toe  of  the  bank  from  sloughing  during  the  hydraulic 
grading,  and  also  to  even  up  the  shore-line.  A  woven  mattress,  about  88  fee^  wide, 
was  next  laid,  extending  from  an  elevation  of  about  312  (Kansas  City  gauge)  into  the 
stream.  The  transverse  mattress  cables  were  first  attached  to  the  piles  and  then  car- 
ried to  the  top  of  the  bank  to  their  anchors. 

In  exceptional  cases  before,  but  usually  after,  the  mat  was  woven,  the  bank,  which 
in  this  locality  on  an  average  is  about  2  feet  above  the  ordinary  June  rise,  was  graded 
to  a  slope  of  about  I  on  2f,  at  an  average  cost  of  $0.01784  per  cubic  yard  of  earth  re- 
moved, including  all  expenses. 

The  grader  could  not  work  continuously,  as  fi'om  time  to  time  large  areas  of  mat- 
tress could  not  be  sunk  immediately  after  it  was  woven  on  account  of  the  insufficient 
supply  of  stone,  and  bad  to  be  left  afloat.  That  the  cost  of  grading,  in  spite  of  this 
difficulty,  is  small  is  to  be  attributed  to  its  being  done  after  the  mat  had  been  woven, 
which,  in  connection  with  the  loose  brush  placed  along  the  water-line,  prevented  the 
toe  of  the  bank  from  sloughing.     Hydraulic  grader  No.  8  was  used  for  this  work. 

The  graded  bank  between  the  stages  of  about  309  and  3'^3  (Kansas  City  gauge)  was 
covered  with  stones,  both  where  it  was  protected  by  mattress  aud  where  not  so  pro- 
tected. As  the  stage  of  water  at  the  time  the  work  was  done  was  about  311,  the  area 
of  bank  between  this  stace  and  309  had  to  be  covered  under  water,  and  therefore  this 
part  of  the  work  had  tx)  be  done  at  random  to  some  extent.  The  stone  in  different 
places  consisted  either  of  quarry  spalls  or  of  large  stone  covered  with  spalls,  or  of 
large  stone  only.  This  variation  was  made  to  determine,  if  possible,  which  of  these 
would  afford  the  most  effective  protection  to  that  part  of  the  bank  which  was  not 
covered  bv  mattress. 

The  sinking  of  piles  began  September  6  aud  was  completed  October  2,  the  work 
being  suspended  for  several  days  on  account  of  a  rise  in  the  ri  ver.  The  greatest  num- 
ber of  piles  sunk  in  any  one  day  was  49.  After  the  mattress  was  woven  the  piles 
were  sawed  off  even  with  the  top  of  it.  Three  parties  were  employed  in  weaving 
mattress,  which  work  was  begun  September  17  and  completed  October  20.  The  cover' 
iug  of  the  bank  with  stone  was  completed  November  5. 
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Bepair$  to  Kaw  Bend  BevetvienL-^BuTiug  the  spring  rise  in  Marcb,  1887,  about  350 
linear  feet  of  bank  mattress  in  Upper  Kaw  Bend,  from  T  to  S  (see  Plate  IV),  which 
had  been  constructed  in  September,  1885,  was  undermined.  The  cause  of  this  damage 
was  supposed  at  the  time  to  be  due  to  water,  which  had  accumalated  on  the  low 
g[round  back  from  the  bank  seeping  through  the  bank  as  the  stage  of  water  in  the 
rivei  decreased. 

This  damage  was  repaired  the  following  April. 

During  the  June  rise  of  1887  the  revetment  was  again  undermined  in  places  between 
R  and  W.  Although  the  action  of  seep-water  has  no  doubt  had  some  effect,  as  sup- 
]jaeed,  the  principal  cause  of  the  trouble  appears  to  be  as  fullo^v^:  It  will  be  seen 
from  Plate  IV  that  the  thread  of  the  current  impinges  at  T,  where  the  water-way  has 
decreased  in  width  from  about  1,000  feet  in  October,  1885,  to  :)85  feet  in  December, 
1887,  the  stage  of  water,  viz,  309,  on  the  K.  C.  gauge  being  the  same  for  both  dates. 

During  the  higher-water  stages  of  the  river  the  point  of  impact  shifts  from  T  towards 
W,  and  this  part  of  the  revetment  is  exposed  not  only  to  the  direct  impact  of  the  cur- 
rent, but  also  to  the  undermining  effect  of  strong  eddies  produced  by  the  irregular 
outline  of  the  bank.  These  forces,  in  connection  with  the  heavy  scour  in  the  con- 
tracted channel  during  floods,  cause  the  concave  side  of  the  cross-section  to  take  a 
slope  steeper  than  that  of  stability  for  the  fine  material  of  which  the  bed  and  banks 
of  the  river  are  composed,  which  results  in  the  bank  being  undermined  and  in  the 
mattress  settling.  This  explanation  is  supported  by  the  fact  that  on  examining  the 
mattress  at  a  low  stage  of  water  it  was  found  to  be  pulled  apart  near  the  water-line 
and  in  a  few  instances  the  |-inch  transverse  cables  broken. 

The  damage  done  during  the  June  rise  was  repaired  in  November,  1887,  as  well  as 
the  funds  available  for  construction  work  would  admit  of,  by  tearing  out  or  burning 
the  bank  mattress  where  it  had  been  partly  undermined,  regrading  the  bank,  and 
constrneting  1,400  linear  feet  of  mattress  about  37  feet  wide  extending  from  a  stage 
of  315  beyond  the  shore  edge  of  the  old  mattress,  also  by  covering  the  sloped  bank 
with  stone. 

Repairs  were  also  made  from  a  to  b,  from  o  to  d,  from  e  to/,  and  from  ^  to  A,  at 
whicn  places  the  bank  mattress  had  been  slightly  damaged. 

These  latter  repairs  could  only  be  of  a  light  character,  on  account  of  a  lack  of  funds, 
and  consisted  in  placing  a  shingling  of  brush  fascines,  covered  with  stone,  behind  the 
broken  mattress,  and  regrading  the  bank  with  shovels  and  covering  it  with  stone. 

Statement  giving  the  cost  oj  the  repairs  made  at  Kaw  Bend  in  November ,  1887. 


Item. 


Quantity.     Cost  per  item. 


Bmtli cords.. 

Stone cnbic.vai-il8.. 

I'ineh  wire  oftble pouudA.. 

i-inch  wire  cable do 

Coei  of  materiala ! 

Coat  of  labor  and  sobsistenoe 

(Tow-boat  and  diMpatch-boat  service ) 

I  Adminiatralion  and  mieceliaueous  expenaea 5 


511 
1,234 
1.785 
1,720 


$1.75222 
1.1180147 
.04667 
. 05167 


Total  cost. 


Total  coet  of  repairs . 


$896. 38 

1, 379. 63 

83.  HO 

88.87 

2,447718 
2,139.64 

2,552.18 


7,189.00 


In  March,  188-',  the  bank  mattress  again  began  to  settle  between  T  and  R  and  be- 
tween O  and  W. 

At  the  former  locality  this  action  was  of  only  temporary  duration,  and  the  damage, 
which  was  slight,  was  repaired  by  the  Kansas  City,  Saint  Joseph  and  Council  Blufls 
Kailroad  Company  having  placed  in  the  break  a  shingling  of  brush  weighted  with 
stone.  These  repairs  were  made  by  the  railroad  company,  as  their  track  appeared  to 
be  in  danger  of  being  washed  away. 

From  O  to  W  the  revetment  has  been  entirely  washed  away,  and  on  June  29  the 
bank  had  cut  back  to  the  line  0-N. 

The  following  is  a  brief  review  of  the  history  of  the  works  in  Kaw  Bend  :  The  pro- 
tection of  the  bend  was  begun  in  1879,  in  which  year  about  4,4(iU  linear  feet  of  light 
revetment  of  an  experimental  character  was  constructed  near  the  middle  of  the  bend. 
By  October,  1882,  about  75  per  cent,  of  this  work  had  been  destroyed  by  the  river,  but 
as  late  as  July,  1883,  the  shape  of  the  shore-line  in  the  concave  side  of  the  bend  was 
even  and  quite  favorable  for  being  protected  by  revetment.  The  appropriations  up 
to  1882,  however,  had  been  made  too  irregularly,  and  were  too  small  in  amount  to  do 
the  necessary  work  for  protecting  the  whole  bend. 

In  the  fail  of  1882  this  part  of  the  river  was  placed  in  my  charge,  and  by  June  30, 
1883,  fibont  one  and  a  balf  miles  of  bank  was  proteoted  by  revetment.    These  works 
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were  situated  near  the  middle  of  the  bend,  where  at  the  time  the  greatest  neceasitj 
for  them  appeared  to  exist. 

Early  in  lH8d  a  project  for  completing  the  protection  of  the  bend  was  prepared,  bnt 
owing  to  the  failure  of  Congress  to  make  appropriations  for  rivers  and  harbors  that 
year,  this  work  could  not  be  proceeded  with,  and  the  opportunity  for  holding  the  bend 
at  the  proper  time  was  lost.  The  work  was  not  resumed  nntil  the  spring  of  1685,  and 
meanwDile,  owing  to  the  extensive  erosions  in  the  apper  part  of  the  bend,  a  part  of 
the  work  constructed  in  1882-'83  was  flanked  by  the  river  and  destroyed,  and  the  shape 
of  the  bend  entirely  changed  and  made  unfavorable  for  revetting. 

By  a  further  delay  the  conditions  would  probably  have  become  still  more  unfavor- 
able, and,  besides,  the  interests  at  stake  made  it  desirable  to  prevent  the  formation  of 
a  threatened  cut-off  by  the  river. 

The  experience  gained  by  the  failure  of  a  part  of  the  Kaw  Bend  revetment  shows 
that  this  class  of  protection  work  can  not  be  depended  on  to  withstand  very  sharp 
impacts  of  the  cuiTent  or  to  be  effective  in  bends  of  short  radius,  at  least  when  ac- 
companied with  such  other  unfavorable  conditions  as  in  this  case.  It  is  qnito  im- 
probable that  such  a  state  of  things  will  exist,  however,  when  the  protection  of  bends 
is  taken  in  hand  while  they  have  a  comparatively  regular  outline  and  are  of  approx- 
imately even  curvature.  The  shore-lines,  channels,  etc.,  of  1882  and  1885  at  Kaw 
Bend  are  shown  on  Plate  V. 

E<ui  Bottoms  repairs. — On  account  of  the  extensive  erosion  of  the  ri^ht  bank  at 
East  Bottoms  during  the  past  few  years  the  river  has  become  so  wide  tnat  its  regi- 
men is  unstable,  ana  during  middle  and  low  stages  of  water  the  channel  is  divided 
and  constantly  shifting. 

In  the  latter  part  of  August,  1887,  a  reef  formed  near  the  lower  end  of  the  revet- 
ment constructed  the  preceding  June  (see  Plate  Til,  Fig.  2).  A  new  channel  opened 
around  the  head  of  this  reef,  and  impinged  on  the  revetted  bank  at  an  angle  with  its 
general  direction  of  about  40  degrees.  The  upper  end  of  the  reef  gradually  cutaway 
and  the  point  of  impact  correspondingly  shifted  down-stream  ;  simultaneously  the 
reef  widened,  reducing  the  width  of  the  chute  and  deepening  the  channel  along  the 
bank.  This  action  lasted  for  about  three  weeks,  and  as  a  result  the  flexible  mattress 
below  the  water-line  settled,  a'nd  the  bank  immediately  behind  it,  from  C  to  D  (see 
Plate  III),  a  distance  of  about  1,100  feet,  was  undermined. 

As  the  stage  of  water  decreased  the  channel  above  tbe  reef  shoaled,  the  reef  was 
cutaway  by  the  current  through  the  chute  following  the  bank,  and  the  undermining 
of  the  revetment  ceased. 

Soundings  made  September  7  showed  the  side  slopes  of  the  revetted  bank  below 
the  water  to  be  from  1  on  1^  to  1  on  |.  The  sketch  given  on  Plate  III,  Fig.  1,  shows 
the  change  in  shape  of  the  cross-section  in  the  vicinity  of  the  break  between  Jaly 
2  and  September  7.  Upon  examiniug  the  mattress  at  low  water  it  appeared  in  good 
condition,  with  the  exception  of  being  torn  near  the  water-line. 

The  repairs  to  this  work,  which  were  made  in  November,  consisted  in  burning  off 
the  damaged  bank  mattress,  re^rading  the  bank,  and  constructing  a  mattress  1,1^ 
feet  long  by  35  feet  wide,  extending  from  an  elevation  of  mid-stage  out  over  the  inner 
edge  of  the  old  mattress. 

Statement  giving  the  coat  of  these  repairs. 


Item. 


I, 


Quantity.     Cost  per  item.      Total. 


Braab corda..l 

Stone cubic  yards..! 

r inch  wire  cable pounds., 
inch  wire  cable do... 

Cost  of  materials 

Cost  of  labor  and  subsistence 

5 Tow*boat and dlHpatchbont  service  { 

i  Administration  and  miscellaneous  expenses V 


254 

166 

1,071 

1,720 


•  I- 


Total  cost  of  repairs. 


-I- 


$1.75222 
1.1180147 
.04667 
.05167 


|»445.07 

is&sa 

78.12 

88.37 


797.15 
887.73 

937.se 


2.622.38 


A  recent  inppection  of  this  work  showed  that  it  was  in  good  condition. 

Strengthening  the  dike  at  East  Bottoms. — ^The  results  accomplished  by  the  dike  at  £aai 
Bottoms,  constructed  in  the  spring  of  1887,  are  entirely  satisfactory,  the  chute  having 
been  almost  entirely  silted  up  bv  deposits  both  above  and  below  the  dike  to  a  stage 
of  about  314  (K.  C.  gauge). 

The  area  of  accretions  above  the  dike  amounts  to  about  37  acres  and  below  to  41 
acres. 
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DuriDg  the  fall  of  1887,  in  order  to  stren^hen  the  dike  and  tp  cause  the  accretions 
throughoat  its  length  to  reach  a  nniform  height,  those  parts  of  the  dike  where  the 
deposit  was  light  were  filled  in  with  hay  rnbhish,  weighted  with  sand  and  refuse 
stone,  at  a  cost  of  $365. 

If  the  funds  had  been  available  for  the  purpose  it  would  have  been  desirable  to 
raise  the  dike  this  spring  to  a  stage  of  ordinary  overflow,  so  as  to  cause  further  depos- 
its on  top  of  the  present  accretions. 

REPAIRS  TO  AND  CARE  OF  PLANT. 

In  order  to  be  able  to  store  the  boats  for  the  winter  at  Quindaro,  Kans.,  it  *)ecame 
necessary  to  extend  the  ways  and  to  make  considerable  repairs,  the  total  cost  of  which, 
jQclnding  all  expenses,  amounted  to  $2,7T3.71.  The  laying  up  of  the  boats,  86  in 
number,  began  November  1  and  was  completed  November  26,  at  a  total  cost  of 
$3,424.53. 

The  current  repairs  of  the  season  consisted  of  general  repairs  to  barges,  including 
calking,  tow-boats,  steam-laurch  Meluaina,  machinery,  tools,  etc.,  the  total  cost  of 
which,  including  the  cost  of  the  maintenance  of  the"machine-boat,  administration, 
etc.,  was  $5,023.68.  The  total  cost  of  caring  for  plant  throughout  the  whole  year 
amounted  to  $8,293.85. 

SURVEYS. 

A  partial  survey  of  the  reach  was  made  in  July,  and  a  complete  survey,  including 
the  sounding  of  252  cross-sections,  during  November  and  December. 

All  of  the  works  constructed  since  the  spring  of  1885  in  the  vicinity  of  Kansas  City 
were  carefully  examined  during  the  past  montn,  and,  with  the  exception  of  the  revet- 
ment in  Upper  Kaw  Bend,  before  referred  to,  proved  to  be  in  good  condition. 
Very  respectfully,  your  obedient  servant, 

Sam.  H.  Tonge, 
Division  Engineer. 
Lieut.  Col.  Charles  R.  Suter, 

Corps  of  Engineers,  U,&  A,, 

President  Missouri  River  Commission, 

BNO  88 149 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


APPENDIX  W  W. 


BRIDGING  NAVIGABLE  WATERS  OF  THE  UNITED  STATES. 


1.  Report  of  the  Board  of  Engineera  rel- 

ative to  the  con8traq.tioii  of  certain 
hridces  aorofls  the  Missoari,  MiBsis- 
sippi,  and  Illinois  rivers. 

2.  Bridge  across   Staten  Island  Sound, 

known  as  Arthnr  Kill. 

3.  Report  of  Board  of  Engineers  on  Sen- 

ate Bill  No.  1850,  Fiftieth  Congress, 
first  session,  to  authorize  the  con- 
struction of  a  bridge  across  the  wa- 
ters of  Arthur  Kill  at  or  near  the 
town  of  Westfield,  Staten  Island. 

4.  Highway  bridge  across  that  part  of 

the  waters  of  Lake  Champlain  ly- 
ing between  the  towns  of  North 
Hero  and  Albiirgh,  Vermont. 

5.  Bridge  of  the  Kansas  City,  Topeka 

and  Western  Railroad  Company 
across  Missouri  River  at  Sibley,  Mis- 
souri. 

6.  Bridge  of  the  Chicago,  Saint  Louis 

and  New  Orleans  Railroad  Company 
across  the  Ohio  River  at  East  Cairo, 
Kentucky. 

7.  Free  wagon  bridge  across  the  Cum- 

berland River  near  the  city  of  Nash- 
ville, Tennessee. 

8.  Bridge  of  the  Ohio  River  Railroad 

Company  across  Great  Kanawha 
River,  near  Point  Pleasant,  West 
Virginia. 

9.  Bridge  across  the  channel  of  the  De- 

troit River,  to  connect  Belle  Isle 
Park  with  the  mainland. 

10.  International   bridge   of  the   Sanlt 

Sainte  Marie  Bridge  Company  across 
Sainte  Marie  River. 

1 1 .  Bridge  of  the  Nebraska  Railway  Com- 

pany across  Missouri  River  at  Ne- 
braska City. 

12.  Combined  railway  and  wagon  bridge 

of  the  Omaha  and  Council  Bluffs 


Railway  and  Bridge  Company  across 
Missouri  River  between  Omaha,  Ne- 
braska, and  Council  Bluffs,  Iowa. 

13.  Bridge  or  the  New  Tork  and  Long  Isl- 

and Bridge  Company  across  the  East 
River  between  the  city  of  New  York 
and  Long  Island. 

14.  Bridge  of  the  Ohio  Valley  Railway 

Company  across  the  Tradewater 
River,  Kentucky. 

15.  Bridge  of  the  Sioux  City  Bridge  Com- 

pany across  the  Missouri  River  at 
Sioux  City,  Iowa. 

16.  Highway  bridge  of  the  Central  Rait- 

way  and  Bridge  Company  of  New- 
port, Kentucky,  across  the  Oh:o 
River,  between  Cincinnati,  Ohio, 
and  Newport,  Kentucky. 

17.  Bridges  of  the  Georgia  Pacifio  Rail- 

road Company  across  the  Sunflower 
and  Tazoo  rivers. 

18.  High  bridge  across  the   Mississippi 

River  at  Dubuque,  Iowa. 

19.  Bridge  of  the  Ohio  Connecting  Rail- 

way Company  across  the  Ohio  River, 
near  the  mouth  of  Cork^s  Run,  in 
Allegheny  County,  Pennsylvania. 

20.  Bridge  of  the  Gteoi^ia  Paciflo  Rail- 

way Company  across  the  Tombigbee 
River  at  Waverly.  Mississippi. 

21.  Bridge  of  the  Memphis  and  Charleston 

Railroad  Company  across  the  Ten- 
nessee River  at  Chattanooga,  Ten- 
nessee. 

Bridge  of  the  Kansas  City  and  Mem- 
phis Railway  and  Bridge  Company 
across  the  Mississippi  River  at  Mem- 
phis, Tennessee. 

Reports  respecting  interferences  with 
navigation  by  bridges^  causeways, 
and  other  structures. 
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REPORT  OF  THE  BOARD  OF  ENGINEERS  RELATIVE  TO  THE  CONSTRUC- 
TION OF  CERTAIN  BRIDGES  ACROSS  THE  MISSOURI,  MISSISSIPPI,  AND 
ILLINOIS  RIVERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasUngton,  B.  0.,  March  5, 1888. 
Sib:  I  have  the  honor  to  return  herewith  S.  275,  a  bill  ^<to  author- 
ize the  construction  of  bridges  across  the  Missouri  Eiver  between  its 
mouth  and  the  mouth  of  Dakota  or  James  Biver,  and  across  the  Mis- 
sissippi River  between  the  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across 
the  Illinois  River  between  its  mouth  and  La  Salle,  in  the  State  of  Illi- 
pois^  and  to  prescribe  the  character,  location,  and  dimensions  of  the 
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same,"  and  to  state  in  relation  thereto  that  it  was  referred  to  a  Board 
of  Engineers,  a  copy  of  whose  report  thereon,  together  with  the  ac> 
companying  papers,  are  herewith  sabmitted. 

It  will  be  seen,  that  the  Board  has  given  the  subject  fall  and  careful 
consideration;  has  studied  diligently  and  with  great  clearness  the 
characteristics  and  regimen  of  each  of  the  rivers  concerned,  and  pre- 
pared in  great  detail  a  bill  to  meet  the  requirements  of  navigation  and 
commerce  and  at  the  same  time  do  justice  to  the' bridge  interests. 

The  Board  recommends  as  follows :  That  all  bridges  ^' over  the  Mis- 
souri Biver  above  the  mouth  of  the  Platte  River  shall  be  hi^h  bridges 
with  unbroken  spans,  all  spans  over  the  water-way  to  have  a  clear  chan- 
nel-way  of  not  less  than  300  feet,  and  a  clear  head-room  of  not  less 
than  50  feet  above  high-water  mark.'' 

That  all  bridges  ^'over  the  Missouri  Biver  below  the  mouth  of  the 
Platte  Biver,  and  above  the  mouth  of  the  Kaw  Biver,  shall  be  high 
bridges  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel-span of  not  less  than  400  feet  clear  channel- way;  all  other  spans 
over  the  water-way  to  have  a  clear  channel-way  of  not  less  than  300 
feet,  and  all  said  spans  shall  have  a  clear  head -room  of  not  less  than  oO 
feet  above  high- water  mark." 

All  bridges  over  the  Missouri  Biver  below  the  mouth  of  the  Kaw 
Biver  shall  be  high  bridges  with  unbroken  and  continuous  spans,  all 
spans  to  have  a  clear  channel-way  of  400  feet,  and  clear  head-room  not 
less  than  55  feet  above  high- water  mark. 

All  high  bridges  over  the  Mississippi  Biver  above  the  mouth  of  the 
Missouri  and  over  the  Illinois  and  Des  Plaines  rivers  shall  have  one  or 
more  channel-spans,  each  having  not  less  than  350  feet  clear  channel- 
way,  and  not  less  than  55  feet  clear  bead-room  above  high- water  mark, 
and  the  clear  head-room  under  other  than  channel-spans  may  be  less 
than  55  feet,  provided  that  no  part  of  the  superstructure  of  such  spans 
shall  give  a  less  head-room  than  10  feet  above  high-water  mark. 

All  low  bridges  within  the  above-mentioned  limits  shall  have  two  or 
more  draw-openings  of  not  less  than  200  feet  clear  channel- way,  and  in 
addition  to  said  draw- openings  all  said  low  bridges  shall  have  one  or 
more  fixed  channel-spans,  each  having  not  less  than  350  feet  dear 
channel-way,  every  part  of  the  superstructure  of  said  low  bridge  to 
give  a  clear  head-room  of  not  less  than  10  feet  above  high- water  mark ; 
provided  that  all  spans  of  both  high  and  low  bridges  shall  be  so  located 
as  to  afford  the  greatest  possible  accommodation  to  river  traffic,  and  the 
draw-openings  of  low  bridges  shall,  if  practicable,  be  located  next  or 
near  shore;  provided,  also,  that  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require,  and  the  interests  of  navigsUJon 
be  not  injured  thereby,  the  lengths  of  the  fixed  spans  or  the  number  of 
the  draw-openings  may  be  reduced;  provided,  also,  that  for  any  two 
adjacent  draw-openings  of  200  feet  each  one  draw-opening  of  30O  feet 
may  be  substituted,  if  the  interests  of  navigation  be  not  injured  thereby ; 
provided,  further,  that  in  low  bridges  over  the  Illinois  and  Des  Plaines 
rivers  two  or  more  draw-openings  of  not  less  than  160  feet  each  may  be 
permitted. 

Ponton  bridges  similar  to  the  ponton  railway  bridge  at  Prairie  du 
Chien,  Wis.,  may  also  be  constructed ;  provided  such  bridges  shall  be 
provided  with  a  ponton  draw  giving  not  less  than  400  feet  clear  channel- 
way  for  eacli  navigable  channel  of  the  river,  and  such  other  openings 
for  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Secretary  of  War 
may  be  necessary,  etc. 

Bridges  over  the  Mississippi  Biver  between  the  mouth  of  the  Mis- 
souri and  northern  limits  of  the  city  of  Saint  Louis  shall  be  high  bridges 
with  unbroken  and  continuous  spans  having  one  channel-span  not  less 
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than  500  feet  clear  channel-way,  all  other  spans  to  have  clear  channel- 
way  of  not  less  than  400  feet,  all  spans  to  have  clear  head-room  of  not 
less  than  55  tieet  above  high-water  mark. 

Bridges  between  the  Eads's  Bridge  at  Saint  Loais  and  northern  limit 
of  the  city  to  be  high  bridges  with  nnbroken  and  continuous  spans, 
not  less  than  500  feet  clear  channel- way  and  not  less  than  55  feet  clear 
head-room  above  high-water  mark.  The  remaining  portion,  if  any, 
over  the  river-bed  to  have  not  less  than  300  feet  clear  channel- way, 
and  may  have  snch  reduced  head-room  as  may  be  determined  by  the 
Board  of  Engineers  elsewhere  provided  for. 

Bridges  over  the  Mississippi  Biver  between  Eads's  Bridge  and  mouth 
of  the  Ohio  Biver  to  be  high  bridges  with  unbroken  spans,  one  chan- 
nel-span of  not  less  than  650  feet  in  the  clear,  other  spans  to  have  not 
less  than  500  feet  clear  channel*way,  and  all  spans  not  less  than  65  feet 
above  high-water  mark. 

It  will  be  seen  that  the  Board  was  unable  to  decide  upon  the  width 
of  channel-spans  for  bridges  between  the  mouth  of  the  Ohio  Biver  and 
Natchez,  Miss. :  but  recommends  that  all  other  spans  shall  have  a  clear 
channel- way  of  not  less  than  600  feet,  and  that  all  spans  have  a  clear 
head-room  of  not  less  than  70  feet  above  high- water  mark. 

This  office  approves  the  recommendations  of  the  Board  so  far  as  they 
apply  to  all  bridges  over  the  rivers  enumerated  in  the  bill,  except  the 
portion  of  the  Mississippi  Biver  below  Cairo. 

The  Mississippi  Biver  Commission,  in  considering  a  bill  to  bridge  this 
river  at  Natchez,  recommended  not  less  than  750  feet  for  the  length  of 
the  channel-span,  and  in  a  report  upon  a  bridge  at  Memphis,  copy  here- 
with, recommended  a  channel-span  of  1,000  leet  at  that  place,  the 
lengths  of  these  spans  being  determined  by  the  existing  local  condi- 
tions and  the  necessities  of  navigation  at  the  localities.  The  Commis- 
sion also  recommended  that  both  of  these  bridges  should  have  a  clear 
headway  of  75  feet  above  high  water. 

This  office  is  of  the  opinion  that  all  bridges  erected  over  the  Missis- 
sippi, between  the  mouth  of  the  Ohio  and  Natchez,  should  have  at 
least  75  feet  clear  headway  above  high  water.  As  the  physical  feat- 
ures of  the  river  and  its  banks  vary  materially  in  this  portion,  it  seems 
impossible  to  fix  upon  a  length  of  channel-span  which  will  be  sufficient 
fornavigation  at  all  localities  without  requiring  an  unnecessary  length 
at  some,  which  would  be  an  undue  ^hardship  upon  the  companies  pro- 
posing to  construct  a  bridge  at  these  latter  places.  It  is  therefore 
deemed  best  to  leave  the  length  of  the  channel-span  to  be  required  for 
the  consideration  and  determination,  with  the  approval  of -the  Secre- 
tary of  War,  of  the  Board  of  Engineers,  provided  for  in  section  19  of 
the  proposed  substitute  for  the  bill.  It  is  therefore  recommended  that 
section  18  of  the  same  bill  be  changed  to  read  as  follows  : 

Sec.  18.  That  aU  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
Ifao  moath  of  the  Ohio  Hiver  and  Natchez,  Miss.,  shall  l>o  high  bridges  with  un- 
broken and  continuous  spans,  having  at  least  one  channel-span  of  the  width  to  be 
prescribed  by  the  Board  of  Engineer  Officers  provided  for  in  the  following  section 
(19)  ;  all  other  spans  over  the  water-way  to  have  a  clear  channel-way  of  not  less  than 
six  hundred  feet,  and  all  said  spans  shall  have  a  clear  head-room  of  not  less  than 
seventy- five  feet  above  high-water  mark. 

In  view  of  the  importance  of  this  report  to  the  general  subject  of 
bridging  navigable  waters  it  is  respectfully  suggested  that  its  printing 
be  recommended. 

Very  respectfully,  your  obedient  servant, 

J.  O.  DUANE, 

Hon.  William  C.  Endioott,  ^^'^9-  ^^»>  C'/i*^/  of  Engineers. 

Secretary  of  War. 
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lettbb  of  transmittal. 

Missouri  Hiter  Commission, 

Saint  Louis,  Mo.,  February  23,  18Sa 
Sir:  I  have  the  honor  to  forward  herewith  the  report  of  the  Board 
of  Engineer  Officers  convened  by  Special  Orders,  Ko.  1,  Deadqnarters 
Corps  of  Engineers,  dated  Washington,  D.  C,  Junaary  10,  1888. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suteb, 


The  CniEF  of  Engineers,  U.  S.  A. 


Lieut  Col.  of  Engineers. 


REPORT  OF  BOARD  OF  ENGINEERS. 

Saint  Louis,  Mo.,  February  23, 1888. 

Sir:  The  Board  of  Engineer  OflBcers  convened  by  "Special  Orders, 
No.  J ,"  dated  '*  Ueadquartera  Corps  of  Engineers,  United  States  Army, 
Washington,  D.C.,  January  10,1888,"to  consider  and  report  upon  Senate 
bill  No.  275,  Fiftieth  Congress,  first  session,  met  in  this  city  on  Janu- 
ary 16, 1888,  and  remained  in  session  till  and  including  January  21. 
They  then  adjourned  to  allow  of  the  collection  of  further  infornoiaUon. 
The  Board  met  again  on  the  27th  of  January  and  remained  in  session 
till  and  including  January  30,  when  they  adjourned  sine  die.  During 
this  time  the  Board  have  gone  very  carefully  over  the  bill  submitted  to 
tbem  for  consideration,  and  have  sought  from  all  available  sources 
information  to  guide  them  in  their  final  conclusions.  The  bill  under  con- 
sideration was  prepared,  in  essentially  its  present  shape,  in  1882,  ami 
during  the  period  which  has  elapsed  since  that  date  much  information 
and  experience  have  been  obtained,  not  then  available,  and  a  good  deal 
of  general  and  special  legislation  bearing  on  the  general  subject  has 
been  enacted.  The  Board  have  felt  that  in  a  general  bill,  affecting  such 
wide-spread  and  important  interests  as  the  one  under  consideration, 
all  such  matter  as  experience  has  shown  to  be  of  value  should  be  in- 
cluded. They  have,  therefore,  felt  it  their  duty  to  recommend  many 
changes  in  the  bill  and  also  to  recommend  new  sections  covering 
points  of  importance  not  embraced  in  the  original  draught. 

The  great  majority  of  these  changes,  at  least  in  the  sections  noted  as 
"general,"  are  based  upon  recent  general  or  special  laws  affecting 
bridges,  notably  the  general  law  for  bridges  over  the  Ohio  Eiver.  In 
all  other  cases  the  changes  recommended  are  such  as  experience  has 
shown  to  be  desirable  or  necessary.  The  number  of  changes  and  addi- 
tions recommended  has  been  so  great  that  the  Board  have  rewritten 
the  entire  bill,  and  recommend  the  inclosed  copy  as  a  substitute  for  the 
original.  In  order  that  the  whole  matter  may  be  clearly  understood, 
the  changes  recommended  wjU  be  noted  and  explained,  section  by  sec- 
tion, the  numbers  given  referring  to  the  modified  bill. 

In  title. — The  upper  limit  on  the  Mississippi  Eiver,  designated  as  the 
"  port  of  Saint  Paul,  in  the  State  of  Minnesota,"  is  changed  to  **  mouth 
of  Minnesota  Iliver,  in  the  State  of  Minnesota."  This  gives  a  more 
definite  limit  and  includes  the  Government  landing  at  Fort  Snelling, 
about  4  miles  above  the  steamboat  landing  at  Saint  Paul.  It  is  not 
thought  that  this  extends  the  limit  beyond  the  port  of  Saint  Paul,  and 
in  any  case,  the  4  miles  of  river  referred  to  are  as  navigable  in  theii 


Digitized  byCjOOQlC 


APt'ENDlX    WW feniDGLNO    XAVlGABLIi    WATERS.  2375 

oatnral  condition,  and  as  susceptible  of  improvement,  as  many  portions 
of  the  river  below  Saint  Paul. 

"Across  the  Illinois  River,  between  its  month  and  La  Salle,  in  the 
State  of  Illinois,''  is  changed  to  "  across  the  Illinois  and  Des  PJaines 
rivers,  between  the  mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the 
State  of  Illinois.''  The  present  project  for  the  improvement  of  the  Illi- 
nois River,  upon  which  the  United  States  Government  and  the  State 
of  Illinois  nave  for  many  years  been  engaged,  contemplates  a  system  of 
slackwater  navigation  with  locks  350  feet  by  75  feet,  as  high  up  as 
Joliet,  thence  by  canal  along  the  most  feasible  route  yet  to  be  deter- 
mined on  to  Lake  Michigan.  The  requirements  for  navigation  will, 
therefore,  be  the  same  from  La  Salle  to  Joliet  as  for  the  other  portions 
of  the  Illinois  River. 

In  this  connection  the  Board  desires  to  call  attention  to  the  fact  that 
the  upper  limit  for  the  application  of  this  bill  on  the  Missouri  River  is 
fixed  at  the  month  of  the  Dakota  or  James  River,  in  Dakota,  and  near 
the  town  of  Yankton,  while  the  lower  limit  on  the  Mississippi  is  fixed 
at  the  port  of  Natchez,  Miss.  The  reason  for  selecting  these  limits  is 
not  apparent.  So  far  as  the  Missouri  River  is  concerned  there  is  no 
change  of  importance  in  its  physical  characteristics  until  the  rocky  por- 
tion of  the  stream  above  Fort  Carroll  is  reached,  and  the  Board  are  de- 
cidedly of  the  opinion  that  the  provisions  laid  down  for  that  portion  of 
the  stream  above  the  mouth  of  the  Platte  should  be  made  applicable 
as  far  up  as  Fort  Benton,  the  head  of  navigation.  With  regard  to  the 
southern  limit  on  the  Mississippi,  the  Board  consider  that  there  is  no 
physical  change  in  the  stream  of  consequence  until  after  Red  River  is 
passed,  and  that  the  conditions  governing  bridge  construction  for  the 
Lower  Mississippi  would  not  need  modification,  at  least  as  far  down  as 
Baton  Rouge,  where  the  bluffs  end,  possibly  not  until  New  Orleans  is 
reached  and  ocean  shipping  met  with.  Here  it  is  possible  that  some 
modification  might  be  necessary  or  desirable. 

Section  1. — In  this  section  has  been  added,  "when  public  necessity 
80  demands."  The  Board  consider  that  all  bridges,  no  matter  how  care- 
fully located  or  planned,  are  more  or  less  obstructions  to  navigation 
and  while  it  is  doubtless  proper  that  the  latter  interest  should  give  way 
to  a  certain  extent  when  a  bridge  is  a  public  necessity,  yet  it  does  not 
seem  right  that  this  hardship  should  be  imposed  unless  the  general 
interests  imperatively  require  it.  This  consideration's  of  especial  im- 
l)ortance  in  case  of  the  duplication  of  bridges  at  any  locality.  It  is  a 
known  fact  that  in  several  cases  the  construction  of  bridges  has  been 
contemjilated  where  such  construction  was  not  a  public  necessity,  and 
where  the  additional  obstruction  to  the  interests  of  navigation  would 
have  been  serious,  without  any  compensating  advantage  to  the  general 
public. 

There  has  also  been  added,  <<at  points  where  said  construction  will 
not  materially  affect  the  interests  of  navigation."  This  clause  is  found 
in  all  the  recent  bridge  acts  for  the  Upper  Mississippi  River,  and  is  an 
Important  one.  There  are  some  points  where  the  construction  of  a 
bridge  would  l>e  almost  a  bar  to  successful  navigation,  whereas  at  other 
points  in  the  vicinity  a  bridge  would  not  be  so  serious  an  obstruction 
as  to  prohibit  its  construction.  In  such  cases  it  seems  proper  that  the 
authority  to  construct  shall  6n\y  apply  to  the  localities  where  regard  for 
the  navigation  interest  will  best  justify  the  construction.  An  addition 
has  also  been  made  to  the  description  of  the  portions  of  the  rivers  over 
which  the  authority  under  the  bill  extends  by  repeating  the  limits  aa 
given  in  the  title  of  the  bilL 
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Another  addition  is  as  follows,  viz,  ^'  and  hereafter  no  bridges  shall 
be  built  over  said  rivers  within  said  limits,  except  under  said  provisioms 
and  requirements."  Heretofore  a  number  of  bridges  within  the  limits 
contemplated  by  this  act  have  been  erected  without  the  authority  of 
Congress,  and  jio  law  exists  for  the  prevention  of  such  construction. 
Many  of  these  bridges  have  proved  serious  obstructions  to  navi^tion. 
As  the  object  of  the  present  act  is  to  prevent  the  unnecessary^'  obstruc- 
tion of  navigation  by  bridges  improperly  located  or  constructed,  it  would 
seem  proper  that  such  unnecessaiy  obstruction  be  prevented  by  pro 
hibiting  the  construction  of  all  bridges  which  do  not  conform  to  the 
requirements  of  this  act.  Without  this  requirement  it  would  result  that 
those  who  obtain  authority  for  their  action  will  be  subject  to  more  re- 
strictions than  those  who  do  not,  and  the  act  will  be  practically  value- 
less. 

Section  2. — Only  such  changes  are  made  here  as  were  necessary  to 
make  the  numbers  correspond  to  the  sections  of  the  bill  as  amended  by 
the  Board. 

Beotion  3.  Some  few  changes  have  been  made  in  the  definitions  of 
terms  of  frequent  occurrence  in  the  bill,  which  were  considered  neces- 
sary for  a  better  understanding  of  the  ideas  they  were  intended  to 
express,  or  where  it  was  thought  the  language  used  might  give  rise  to 
misunderstanding  or  controversy.  Throughout  the  bill,  as  now  sub- 
mitted, many  changes  have  been  made  in  the  wording  in  order  to  have 
the  phraseology  correspond  with  the  definitions  given  in  this  section. 

Section  4. — This  section  is  section  7  of  the  original  bill.  The  principal 
change  to  be  noted  is  that  the  provision  requiring  through-spans  is  left 
out,  as  being  unnecessary  and  sufficiently  covered  by  other  provisions 
in  the  bill. 

Section  5  in  the  original  bill  is  omitted  as  unnecessary,  as  the 
Board  consider  draw-spans  in  high  bridges  undesirable  and  generally 
impracticable.  This  subject  is  fully  discussed  in  the  special  sections 
where  it  occurs. 

Section  5. — This  section  is  section  6  of  the  original  bill.  The  prin- 
cipal change  to  be  noted  is  that  the  Board  have  attempted  to  do  away 
with  the  idea  of  prescribing  how  the  opening  or  openings  through  low 
bridges  shall  be  made.  It  is  sufficient  for  navigation  purposes  to  know 
that  an  opening  or  openings  of  the  prescribed  width  will  be  available 
when  required  fox  the  passage  of  river  craft,  and  the  method  of  efiect- 
ing  such  openings  should  be  left,  as  far  as  possible,  to  the  judgment 
of  the  builders  of  the  bridge,  subject  to  the  revision  provided  for  io 
this  act. 

The  amended  section  also  requires  that  draw-openings  shall  be  vis- 
ible for  a  distance  of  not  less  than  one  mile  above  the  bridge.  Safety 
requires  that  descending  boats  or  other  craft  should  be  able  to  know 
certainly  whether  the  draw  is  open  or  shut  a  sufficient  time  liefore 
reaching  it,  to  admit  of  stopping  or  landing,  should  either  be  necessary. 
It  also  requires  that  so  far  as  practicable,  and  when  in  the  interests  of 
navigation,  all  bridges  should  be  located  above  important  landings. 
The  reason  for  this  lies  in  the  fact  that,  with  a  bridge  located  just 
below  a  landing,  boats  coming  to  or  leaving  the  same  would  be  in 
great  danger  of  being  injured. 

It  is  further  provided,  that  in  certain  cases  where  river  craft  might 
obstruct  the  passage  through  or  under  the  bridge  by  landing  in  too 
close  proximity  thereto,  the  right  to  do  so  should  be  extinguished  by 
the  owners  of  the  bridge.  This  provision  occurs  in  the  general  bridge 
law  for  the  Ohio  Kiver|  and  seems  to  the  Board  a  proper  one  to  intro- 
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dace  here.  The  additional  draws  provided  for  in  tbe  bill  to  aocomplisb 
this  object  woald  probably  be  mucb  more  expensive  and  generally  im- 
practicable. 

SeeHan  6. — In  line  11 ,  Reaction  6,  of  tbe  original  bill,  for  <<  bridge"  bas 
been  snbstitnted  ^^span  or  spans^"  as  tbere  can  be  no  objection  to  the 
movement  of  trains  over  any  portion  of  the  bridge  other  than  the  draw- 
opening.  Lines  12  and  13,  <^  or  of  boats  throngh  said  draw,"  is  omitjbed 
as  nnnecessary.  snch  delay  being  considered  of  extremely  improbable 
occurrence.    Tlie  rest  of  the  section  is  unchanged. 

Section  7. — This  is  section  8  of  original  bill.  An  additional  require- 
ment is  introduced  to  the  effect  that  the  axis  of  the  bridge  shall  be  as 
nearly  as  may  be  at  right  angles  to  the  current.  This  is  deemed  imi>or- 
tant,  to  prevent  the  construction  of  bridges  very  oblique  to  the  direction 
of  the  current,  which  are  not  considered  safe  for  navigation.  The  pro- 
hibition of  riprap  in  channel  or  draw  spans  is  extended  to  all  spans,  as 
experience  has  shown  that  its  use  is  never  necessary,  except  as  a  remedy 
for  improper  construction,  and  its  presence  always  affects  the  water- 
way and  may  unduly  increase  the  velocity  of  the  current  at  the  site  of 
the  bridge.  This  section  also  requires  the  removal  of  this  and  all  other 
obstructions,  under  the  Secretary  of  Wa^s  direction,  by  and  at  the  ex- 
pense of  the  company  or  persons  owning,  controlling,  or  operating  the 
bridge. 

SecHan  8. — ^This  is  a  new  section  intended  to  regulate  the  character 
of  the  approaches  and  other  parts  of  the  bridge  with  especial  reference 
to  their  bearing  on  the  flood  discharge  of  the  river. 

iSecti<m  9. — Is  new  and  covers  the  case  of  any  bridge  erected  in  the 
near  vicinity  of  an  existing  bridge.  In  this  case,  if  the  general  require- 
ments were  strictly  followed,  there  might  result  a  very  serious  obstruc- 
tion to  navigation. 

Section  10. — ^This  is  section  9  of  the  original  bill  somewhat  amended 
and  enlarged,  so  as  to  require  the  building  and  maintenance  of  all  such 
accessory  works  as  may  be  necessary  to  overcome,  to  as  great  a  degree 
as  possible,  the  obstruction  to  navigation  caused  by  the  constraction 
of  bridges.  In  its  present  shape  the  section  conforms  more  closely  to 
existing  laws  on  the  subject  which  it  covers. 

Sections  11, 12  and  13. — These  sections  replace  numbers  10  and  11  of 
the  original  bill.  The  divisions  introduced  are  the  mouths  of  the  Eaw 
and  Platte  rivers,  instead  of  the  Union  Pacific  Bridge  at  Omaha.  At 
the  points  mentioned  the  influx  of  large  tributaries  modifies  very  ma- 
terially the  size  and  volume  of  the  river,  and  will  undoubtedly  in  the 
future  affect  considerably  the  character  of  its  navigation.  Above  the 
Platte  Biver  the  clear  channel-way  called  for  is  as  small  as  is  consid- 
ered compatible  with  the  free  discharge  of  the  river  at  high  stages,  and 
the  height  is  the  same  as  is  required  by  all  recent  bridge  acts.  Be- 
tween the  Platte  and  the  £[aw  there  is  an  additional  requirement  of  at 
least  one  channel-span  of  not  less  than  400  feet  clear  water-way,  the 
height  remaining  as  above.  Below  the  Kaw  all  spans  are  to  give  at 
least  400  feet  clear  channel- way,  owing  to  the  much  greater  volame 
and  commercial  importance  of  the  river,  and  the  required  height  is  in- 
creased 5  feet  as  the  detentions  at  high  stages,  due  to  insufficient  height, 
will  be  longer,  more  frequent,  and  more  injurious  to  navigation  than 
above  tbe  Eaw.  The  lengths  of  span  called  for  are  moderate;  in  fact, 
they  bav^  been  adopted  voluntarily  in  nearly  all  of  the  ten  bridges 
which  have  been  built  since  1874,  owing,  it  is  said,  to  the  saving  in  cost 
effected  by  reducing  the  number  of  piers  with  their  costly  and  difficult 
foundations. 
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The  Board  have  omittea  the  provisions  for  draw-bridges,  as  tbey  con- 
sider that  such  structares,  dangerous  and  niulesirable  in  all  cases,  aix* 
entirely  inadmissible  on  the  Missouri,  where  the  shifting  channels  and 
fierce  current  require  that  all  possible  precautions  be  taken  to  prevent 
bridges  from  becoming  an  absolute  bar  to  navigation.  This  view  has 
been  consistently  held  and  urged  by  the  officers  in  charge  of  the  im- 
provement of  this  river,  and  also  by  the  Missouri  Eiver  Commission. 
The  Board  holds  that  all  spans  over  the  water-way  should  be  available 
for  the  passage  of  boats  when  necessary  or  desirable,  and  that  these 
spans  should  be  as  long  as  possible,  both  for  the  safety  of  navigation 
and  for  the  free  discharge  of  the  river  at  high  stages.  These  conditioiis 
can  not  be  complied  with  in  a  low  bridge.  Out  of  seventeen,  the  tota^ 
number  of  bridges,  either  built  or  building  over  the  Missouri,  bat  foui 
are  low  bridges,  and  all  these  were  constructed  prior  to  1875.  All  foui 
are  difficult  and  dangerous  of  passage,  two  in  fact  being  well-nigh  im- 
passable at  high  stages,  while  at  the  two  others  navigation  has  been 
several  times  entirely  suspended,  owing  to  the  shifting  of  the  channel 
from  under  the  draw-spans  at  low  water.  Since  their  construction,  ten 
other  bridges  have  been  built,  all  high,  although  the  alternative  of  a 
low  bridge  was  allowed.  The  motive  for  this  is  said  to  have  lieeu 
economy.  It  would  seem,  therefore,  altogether  unjustifiable  to  author- 
ize a  class  of  bridges,  which,  if  built,  would  be  a  constant  menace  to 
navigation  and  which  seem  to  be  rarely  demanded  even  on  the  score  of 
economy. 

Section  14.— This  section  is  a  substitute  for  numbers  12, 13,  and  18 
of  the  original  bill.  The  general  character  of  the  boats  to  be  accommo- 
dated on  the  Mississippi  Eiver  above  the  mouth  of  the  Missouri  and  on 
the  Illinois  Eiver  is  essentially  the  same,  and  the  requirements  for  safe 
navigation  would  seem  to  be  about  identical.  The  clear  headway  i-e- 
quired  of  55  feet  is  sueh  as  is  given  by  existing  high  bridges  over  the 
Upper  Mississippi  and  is  the  least  height  that  will  accommodate  the 
interests  of  navigation.  The  height  of  pilot- houses  and  other  portions 
of  Upper  Mississippi  steamers  have  already  been  reduced  to  conform 
to  present  conditions,  and  further  reduction  is  impracticable.  In  many 
of  the  bridges  over  the  Upper  Mississippi  draw-openings  of  160  feet  and 
channel  or  raft  spans  of  250  feet  are  provided,  but  as  each  bridge  fur- 
nishes its  individual  share  of  obstruction,  dimensions  heretofore  used 
should  not  be  taken  as  a  guide  for  future  construction.  With  a  view  to 
reducing  the  expenses  of  navigation  to  a  minimum,  and  also  owing  to 
the  fact  that  the  improvement  of  navigation  has  made  it  possible,  the 
size  of  rafts  has  been  materially  increased  of  late,  and  existing  bridges 
are  found  to  be  much  greater  obstructions  and  to  cause  more  delay  and 
expense  than  formerly.  As  the  advance  in  the  science  of  bridge  build- 
ing renders  the  construction  of  draw-spans  with  200  feet  openings  and 
other  spans  of  350  feet  length  simple  matters,  it  is  thought  that  the 
increased  dimensions  suggested  are  quite  reasonable,  and  are  the  least 
that  will  properly  accommodate  present  and  prospective  river  traffic. 

The  section  also  permits  the  construction  of  such  inclined  highway 
bridges  as  are  now  in  successful  use  at  Dubuque  and  Saint  Paul,  and 
which  will  doubtless  be  desired  elsewhere  in  the  near  future.  The  orig- 
inal sections  did  not  permit  their  construction. 

Provision  is  also  made  for  all  cases  in  which  a  narrow  river,  or  other 
causes,  may  permit  a  reduction  of  the  requirements  without  injuring 
the  interests  of  navigation. 

For  the  Illinois  Eiver,  where  the  difficulties  of  navigation  are  not  so 
great  and  where  the  rafting  interest  has  not  to  be  considered,  draw 
openings  of  160  feet  are  permitted. 


Digitized  byCjOOQlC 


APPENDIX    WW — BftlDGtNG   NAVIGABLE   WATERS.         23?9 

The  next  foar  sections  pertain  to  the  Mississippi  below  the  month  of  th  e 
Missouri,  over  which  there  is  as  yet  bat  one  bridge,  that  at  Saint  Loais. 
The  oorresponding  sections  of  the  original  bill  allow  draw-bridges  to 
within  8  miles  of  the  Saint  Louis  Bridge,  and  below  Saint  Louis  draw 
spans  in  all  high  bridges  are  required.  These  features  do  not  meet  with 
the  approval  of  the  Board,  and  are  omitted  from  the  proposed  substi- 
tutes for  these  sections.  The  Mississippi,  below  the  junction  of  the' 
Missouri,  partakes  mainly  of  the  characteristics  of  that  stream,  with  the 
additional  feature  of  greatly  increased  volume.  Instead  of  the  gentle 
cnrrent  and  comparatively  fixed  channels  of  the  Upper  Mississippi  and 
Illinois,  we  find  an  impetuous  current  and  great  instability  of  channel. 
Hence,  all  the  objections  urged  against  draw-bridges  on  the  Missouri 
apply  with  equal  force  here,  greater,  in  fact,  because  the  navigation 
interests  are  more  extensive,  great  rafts  and  tows  must  be  provided  for, 
and  below  Saint  Louis  the  boats  employed  are  much  larger.  The  re- 
port of  the  Board  which  examined  into  the  question  of  a  bridge  recently 
proposed  above  the  Eads  bridge  at  Saint  Louis  (Senate  Ex.  Doc.  No. 
20,  Forty-ninth  Congress,  second  session),  gives  at  length  the  reasons 
why  low  bridges  between  the  mouth  of  the  Missouri  and  the  Eads  bridge 
are  considered  inadmissible,  and  in  this  conclusion  the  present  Board 
fully  concur.  The  draws  called  for  in  high  bridges  below  the  Eads  bridge  . 
the  Board  consider  highly  objectionable.  Their  only  object,  apparently, 
would  be  to  enable  boats  having  tall  chimneys  to  get  through  the  bridge 
without  lowering  them,  at  times  when  the  stageof  water  would  not  admit 
of  their  passing  under  the  fixed  spans.  But  it  is  only  at  high  stages  that 
any  inconvenience  from  this  source  would  be  experienced,  and  at  such 
times  the  strong  current  would  render  the  passage  of  a  heavily-laden 
boat  through  a  narrow  draw  opening  an  extremely  hazardous,  if  not 
impracticable,  operation.  On  the  other  hand,  the  extra  cost  entailed 
upon  the  construction  of  the  bridge  by  additional  piers  and  expensive 
draw-spans,  would  be  a  heavy  and  very  distasteful  item.  Therefore,  as 
they  consider  that  the  value  of  these  draw-spans  to  navigation  would 
be  little  or  nothing  and  the  extra  cost  entailed  by  their  construction 
unnecessary,  they  have  recommended  their  omission  from  the  require- 
ments. The  Board  feel  well  assured  that,  by  the  use  of  well-known  ap- 
pliances, the  upper  portions  of  steam-boat  chimneys  can  be  lowered  to 
the  level  of  the  pilot-houses,  and  as  the  clear  head-room  they  have  rec- 
ommended will  pass  the  pilothouses  of  the  largest  boats  on  the  river, 
they  consider  that  the  slight  delay  which  may  accompany  this  opera- 
tion of  lowering  the  chimneys  will  be  far  less  onerous  to  navigation 
than  the  great  danger  and  difficulty  which  must,  of  necessity,  attend 
an  attempt  to  pass  through  a  narrow  draw  opening  at  high  stages  of 
water. 

Section  15  corresponds  to  section  14  of  the  original  bill.  The  chan- 
nel-span of  not  less  than  500  feet  called  for  is  deemed  necessary  for 
the  passage  of  rafts,  which  are  already  made  up  in  widths  exceeding 
400  feet.  The  other  spans  over  the  water-way  should  be  of  not  less 
than  400  feet  to  avoid  undue  contraction  of  the  water-way.  The  head- 
room of  56  feet  called  for  is  the  same  as  that  now  required  for  bridges 
over  the  Upper  Mississippi  Eiver,  to  which  the  heights  of  all  up-river 
boats  have  been  gauged.  The  southern  limit  is  taken  to  the  northern 
limit  of  Saint  Louis,  so  as  to  embrace  in  the  next  section  all  of  the 
bar  bornorth  of  the  Eads  Bridge. 

Section  IC  corresponds  to  section  15  of  the  original  bill. -It  pro- 
vides that  all  spans  over  the  water  way  of  the  harbor  of  Saiuf  Louis,  as 
It  will  be  when  its  improvement  is  completed,  shall  give  at  least  aa 
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mach  acoommodation  to  navigation  as  do  tboseof  the  Eads  Bridge,  and 
also  the  same  head-room  as  is  given  by  the  bridges  over  the  Upper  Mis- 
sissippi.   Any  additional  spans  required  to  cross  the  present  river-bed 
may  be  of  less  length  and  height. 
Section  17   corresponds  to  section  16  of  tlie  original  bill.     After 

gassing  below  Saint  Louis,  it  becomes  necessary  to  provide  for  larger 
oats  than  are  employed  above  that  city,  and  also  for  the  immense 
grain-tows  which  go  down  the  river.  The  Board  consider  that  500  feet 
is  the  least  width  allowable  for  any  span  over  the  water-way,  and  that 
a  clear  head-room  of  65  feet  above  high-water  mark  is  needed  to  pass 
the  pilot-houses  of  the  large  packets  running  to  Saint  Louis.  To  accom- 
modate the  large  tows,  they  consider  that  a  channel-span  of  650  feet  is 
the  least  admissible,  and  that  this  width  may  have  to  be  increased  in 
'  special  cases,  at  the  discretion  of  tne  Board  of  Engineer  Officers  else- 
where provided  for.  To  understand  the  necessity  of  this  great  width 
of  span,  the  size  of  tows  and  the  manner  of  handling  them  must  be  ex- 
plained. The  diagram  annexed  to  this  report  shows  a  tow  made  np  of 
seven  barges  and  a  tow-boat.  Each  barge  is  235  feet  long  by  41  feet 
beam,  and  carries,  when  the  stage  of  water  permits,  50,0(^  bushels  of 
wheat,  or  1,500  tons  of  that  or  other  freight.  The  whole  tow,  including 
the  steamer,  which  is  firmly  fastened  to  the  barges  in  the  position  indi- 
cated, measures  660  feet  in  length  and  205  feet  in  breadth.  The  barges, 
with  their  upper  works  or  cargo  boxes,  expose  about  15  feet  of  height 
above  the  surface  of  the  water.  In  descending  the  stream,  if  the  chan- 
nel is  straight,  the  tow-boat  pushes  the  tow  along,  but  if  the  channel  is 
crooked,  especially  if  the  current  is  strong,  the  limit  of  capacity  of 
steering  by  means  of  the  rudders  of  the  steamer  is  soon  reached.  When 
this  is  the  case  the  engines  are  reversed  and  the  stern  of  the  boat  thrown 
away  from  the  concave  shore.  The  tow  then  lies  more  or  less  obliquely 
to  the  current  and  is  carried  on  by  it,  the  tow-boat  meanwhile,  by  back- 
ing when  necessary,  preserving  a  safe  distance  between  the  tow  and  the 
bank.  The  degree  of  obliquity  of  the  tow  to  the  current  depends  upon 
the  velocity  of  the  latter  and  the  degree  of  curvature  of  the  channel; 
in  extreme  cases  it  may  be  nbsohitely  at  right  angles  to  the  current. 
This  operation  is  technically  known  as  flanking,  and  with  the  tortuous 
channels  and  sweeping  bends  of  the  lower  river  is  of  almost  constant 
occurrence.  Owing  to  the  extent  of  surface  exposed  to  its  action,  the 
effect  of  wind  on  one  of  these  unwieldly  tows  is  also  very  great,  and  for 
all  these  reasons  it  is  necessary,  to  insure  safety,  that  the  channel-spans 
of  bridges  through  which  they  are  expected  to  pass,  should  considerably 
exceed  the  width  of  the  tows,  and  in  extreme  cases  even  their  length, 
to  provide  against  the  contingency  of  their  arriving  at  the  bridge  broad- 
side on. 

Section  18.— This  is  section  17  of  the  original  bill.  Below  the  junc- 
tion of  the  Ohio  the  Mississippi  is  more  than  doubled  in  volume,  and 
demands  corresponding  care  in  avoiding  undue  encroachment  on  its 
water-way.  The  character  of  its  navigation  is  also  different  and  de- 
mands greater  facilities.  We  meet  here  not  only  the  large  grain  tows, 
already  spoken  of  as  leaving  Saint  Louis,  but  also  the  immense  coal 
tows  from  the  Ohio  Eiver.  Diagrams  appended  show  the  arrangement 
and  size  of  some  l^rge  coal-tows  reported  to  the  Board.  The  larger  of 
these,  that  of  the  Joseph  B.  Williams^  comprises  thirty-nine  boats  and 
barges,  carrying  in  all  821,640  bushels,  or  about  32,865  tons  of  coal 
The  -dimensions  of  this  tow  were — length,  including  tow-boat,  1,032  feet ; 
breadth,  256  feet.    The  other  diagram  shows  a  tow  of  forty -one  pieces. 
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It  is  904  feet  in  total  lengthy  by  310  feet  iu  breadth,  and  its  cargo  con- 
Hists  of  764,546  bashels  of  coal,  weighing  30,581  tons. 

These  are,  of  coarse,  large  tows,  but  not  exceptionally  so,  and  the  ten- 
deney,  is  to  still  further  increase  their  dimensions.  They  are  handled 
in  essentially  the  same  manner  as  already  described  when  speaking  of 
the  preceding  section,  but  owing  to  their  great  size  and  weight,  and  the 
tortuous  course  of  the  stream,  the  operation  of  flanking  is  in  almost  con- 
stant requisition.  Owing  to  the  increase  in  the  volume  of  water,  as  well 
as  in  the  demands  of  navigation,  the  Board  consider  it  necessary  that 
the  length  of  all  spans  should  be  made  greater  than  above  Cairo.  The 
clear  head-room  should  also  be  increased  for  several  reasons.  First,  on 
the  lower  portions  of  the  river,  at  least,  a  larger  class  of  boats  is  used; 
second,  the  duration  of  high  water  is  much  longer,  the  river^  at  times 
of  flood,  remaining  for  days  and  even  weeks  in  close  proximity  to  ex- 
treme high- water  mark,  hence  detention  due  to  insufQcient  height  would 
be  more  frequent  and  of  longer  duration;  third,  the  present  high- water 
marks  are  no  safe  criterion  for  the  future,  since  the  general  leveeing  of 
the  river  front,  now  rapidly  progressing,  is  certain  to  make  many 
changes,  and  will  probably  result  in  at  least  a  temporary  raising  of  flood 
levels.  The  Boanl  are  of  the  opinion  that  no  spans  over  the  water-way 
of  tess  than  600  feet  should  be  allowed,  and  that  the  clear  head-room 
should  not  be  less  than  70  feet  above  high- water  mark.  They  have  left 
blank  the  least  width  of  channel-span  allowable,  since,  being  evenly  di- 
vided on  the  subject,  they  have  been  unable  to  reach  a  conclusion. 
Majors  Mackenzie  and  Hand  bury  consider  that  700  feet  might  in  cer- 
tain cases  be  suificient,  while  Lieutenant-Colonel  Suter  and  Major  Miller 
deem  800  feet  the  least  that  under  any  circumstances  should  be  allowed. 
The  Board  are,  however,  unanimous  in  their  opinion  that  the  widths  al- 
lowed by  the  bill,  of  500  feet  and  600  feet,  are  entirely  inadequate,  and 
that  greater  widths  even  than  800  feet  will  probably  be  required  for 
many  of  the  special  localities  where  bridges  are  most  likely  to;be  erected. 
This  matter  was  carefully  considered  by  the  Mississippi  Biver  Commis- 
sion in  the  case  of  a  proposed  bridge  at  Memphis,  and  their  conclusion 
and  recommendation,  based  on  actual  observations  on  coal  tows  pass- 
ing the  town,  was  that  a  channel-span  of  at  least  1,000  feet  clear  water- 
way was  required  at  that  place.  (See  copy  of  report  dated  May  14, 
1884,  hereto  appended.) 

Section  19  of  this  bill  gives  to  the  Board  of  Engineers,  therein  pro- 
vided for,  ample  authority  to  call  for  such  width  of  channel-span  as  the 
necessitieB  of  each  special  case  considered  may  demand. 

Section  19  of  the  original  bill  is  omitted.  Its  provisions  could  not  be 
of  general  application,  and  are  thought  to  be  sufSciently  covered  by 
other  sections  of  the  bill. 

Section  19. — ^This  is  section  20  of  the  original  bill,  which  was  founded 
on  the  first  Ohio  Eiver  bridge  act,  approved  December  17, 1872.  The 
section  has  been  re-written  and  is  now  based  on  the  new  Ohio  Biver 
bridge  act,  approved  February  14,  1883.  The  additions  to  this  act, 
not  including  minor  changes,  which  do  not  affect  the  requirements,  ara 
that  the  Secretary  of  War  is  given  authority,  on  the  recommendation 
of  a  Board  of  Engineers,  to  refuse  permission  to  construct  a  bridge  in 
any  special  locality  if  it  is  not  a  public  necessity,  or,  if  erected  under 
the  special  conditions  and  circumstances  pertaining  to  the  locality, 
would  be  an  insuperable  obstruction  to  navigation.  The  new  section 
is  also  a  little  more  full  in  its  requirements  as  to  accessory  woqks,  which 
experience  has  shown  to  be  especially  necessary  in  the  case  of  bridges 
on  the  Upper  Mississippi  and  Illinois  rivers,  where  the  spans  are  com- 
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paimtarelj  nnalL  The  sectioii  aothorizes,  <m  the  leeomm^idaitioii  of 
the  Board  of  Engioeers,  each  changes  in  the  general  reqaiiements  of 
this  act  as  may  be  rendered  neoessaiy  by  the  physical  characteristicB 
of  the  locality,  or  that  can  be  made  without  injoiy  to  the  interests  of 
navigation.  This  proviso  seems  necessary,  as  otherviae  the  general 
reqairements  which  in  most  cases  would  be  sufficient  might  prohibit  a 
bridge  in  some  special  locality  where  variation  might  be  allowed  with- 
oat  injury  to  any  one,  while  in  other  cases  such  variations  might  be 
absolutely  indispensable  to  the  safety  of  navigation. 

The  section  also  requires  the  proper  maintenance  of  both  bridges 
and  their  accessory  works.  Experience  has  shown  that  these  may  be 
built  in  accordance  with  the  requirements  of  law,  but  not  so  maintained 
and  kept  in  repair  as  to  prevent  the  unnecessary  obstruction  naturally 
resulting  from  letting  various  parts  of  the  structures  go  to  ruin. 

Section  20. — ^This  is  a  new  section,  based  mainly  on  existing  laws,  and 
prescribes  the  mode  of  procedure  in  case  of  the  failure  of  parties  own- 
ing, controlling,  or  operating  bridges  to  comply  with  the  provisions  of 
this  act.  The  Board  deem  this  a  very  important  section  and  most  neoes> 
sary  for  protecting  the  interests  of  navigation. 

Section  21  is  essentially  the  same  as  the  like  numbered  section  in 
the  original  bilL  There  has  been  added  a  requirement  in  the  case  of 
low  bridges  for  showing  the  stage  of  water,  as  is  now  done  at  most 
existing  bridges,  to  the  great  advantage  of  the  interests  of  navigation. 

Section  22  is  the  same  as  the  old  section,  with  some  miuOT  changes  in 
the  wording. 

Section  23  is  unchanged  from  the  originaL 

Section  24. — A  proviso  has  been  added  to  the  original  section  prohib- 
iting the  reduction  of  head-room  or  channel- way  by  the  constructions 
authorized  in  the  section. 

Section  25. — This  is  the  first  part  of  section  25  of  the  original  bill. 
It  has  been  slightly  extended  to  make  it  more  full  and  explicit,  the 
aiUlitions  being  taken  fiom  existing  laws.  It  also  provides  for  the 
proper  supervision  of  any  work  required  under  this  section. 

Section  26. — This  is  a  new  section,  which  provides  for  a  general  super- 
vision of  the  construction  of  bridges  by  the  Secretary  of  War,  and  for 
the  prevention  of  nnauthorized  chancres  and  deviations  from  the  plans 
that  have  been  properly  approved.  It  also  provides  that,  during  con- 
strnction,  navigation  at  the  bridge  site  shall  not  be  restricted  or  inter- 
fered with  to  a  greater  extent  than  is  absolutely  necessary.  The  Board 
is  of  opinion  that  snch  a  proviso  is  necessary  in  order  to  secure  the  exe- 
cution of  the  provisions  of  this  act,  as  witliciut  proi)er  supervision  the 
approved  plans  may  be  so  deviated  from  in  their  execution  as  to  a^ect 
injuriously  the  interests  of  navigation. 

Section  27. — This  is  a  new  section,  which  fixes  a  time  limit  for  the 
commencement  and  completion  of  work.  Such  a  limit  can  work  no 
hardship  to  parties  actually  intending  to  constrnct  a  bridge,  and  it  is 
necessary  in  order  to  prevent  the  holders  of  a  permission  to  build  from 
using  it  for  speculative  or  obstructive  purposes. 

Section  28. — This  is  a  new  section,  rei^ealiug  all  former  acts  or  parts 
of  acts  authorizing  the  construction  of  bridges  within  the  limits  cov- 
ered by  tbi8  act,  upon  which  construction  has  not  actually  begun. 
This  action  is  considered  absolutely  necessary  as  there  are  now  in  ex- 
istence many  such  acts,  some  of  tbem  very  old,  and  providing  entirely 
inadequate  protection  for  the  navigation  interests.  This  general  act 
has  been  more  carefully  drawn  than,  any  previous  special  acts,  and  as 
its  main  object  is  to  guaranty  in  the  future  the  (instruction  of  properly 
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designed  bridges,  it  would  be  aojast  to  parties  bailding  ander  its  pro- 
vii&ons,  and  to  the  navigation  interests  as  well,  to  allow  an  improper 
class  of  bridges  to  be  bailt,  under  tbe  provisions  of  some  old  charter 
not  snflSciently  guarded  in  its  requirements.  It  is  believed  that  in  all 
the  acts  alluded  to,  the  right  to  amend  or  appeal  was  expressly  reserved 
by  Congress, 

Section  20. — ^This  is  the  latter  part  of  section  25,  and  contains  the 
usual  provision  reserving  the  right  to  amend,- alter,  or  repeal  this  act, 
and  also  to  require  the  removal  of  any  bridge  constructed  under  its 
provision?,  when  the  public  Interests  so  require. 

The  following  papers  are  appended  to  this  report:  Copy  of  minutes 
of  proceedings  of  the  Board:  Copy  of  bill  as  amended  by  the  Board 
The  following  papers  referred  to  the  Board  for  their  information  are 
herewith  returned:  Bill  S.  275;  copies  of  indorsements  of  the  Chief 
of  Engineers  and  of  the  War  Department  upon  the  subject ;  six  printed 
copies  of  a  proposed  act  authorizing  the  construction  of  bridges  ^*  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  and  prescribing  the  char- 
acter, location,  and  dimensions  of  the  same,"  received  from  Mr.  E.  VV. 
Gould,  of  tbe  committee  of  the  Merchants'  Exchange  of  Ssiint  Louis,  Mo., 
together  with  the  reports  of  the  officers  to  whom  they  were  referred, 
and  copies  of  letter  of  the  (3hief  of  Engineers,  dated  May  11, 1882, 
reporting  upon  a  similar  bill  (S.  1679),  and  of  amended  bill  submitted 
therewith,  and  also  copy  of  Senate  Ex.  Doc.  20,  Forty-ninth  Congress, 
second  session,  containing  report  of  the  Board  of  Engineers  relative  to 
bridging  the  Mississippi  liiver  at  or  near  Saint  Louis,  Mo. 
Very  respectfully,  your  obedient  servants, 

Chas.  B.  Suter, 
IdeuL  Col.  of  Engineersy  U.  8.  A. 
A.  Mackenzie, 
Major  of  Engineers^  U.  8.  A. 
A.  M.  Miller, 
Major  Corps  of  Engineers. 
Tho.  fl.  Handbury, 
Major  of  Engineers^  U.  8.  A. 

Tbe  undersigned,  while  agreeing  fully  with  everything  presented  in 
the  foregoing  report,  deem  that  some  further  remarks  on  the  subject  of 
bridging  the  Mississippi  below  the  mouth  of  the  Ohio  are  needed  for  a 
full  understanding  of  the  question  involved. 

The  vast  number  of  bridges  erected  in  the  last  twenty  years  enables 
us  to  form  a  very  definite  opinion  of  the  requirements  as  to  site  which 
are  likely  to  be  sought  for.  These  are,  first  and  foremost,  small  width 
of  water-way  and  stability  of  banks  and  channel.  For  instance,  no  one 
would  expect  a  bridge-builder  to  choose  a  site  where  the  crossing  of 
10,000  feet  of  water- way  would  be  required,  when  other  sites  having 
only  from  2,000  feet  to  3,000  feet  of  water-way  were  available.  Yet  this 
is  just  the  choice  which  would  be  presented  on  the  Lower  Missis- 
sipyi,  and  which  narrows  down  the  question  of  possible  sites  to  a 
comparatively  few  and  well-known  localities.  Furthermore,  the  nar- 
row places,  being  in  the  vicinity  of  blufis  or  slowly-yielding  banks, 
offer  the  additional  advantage  of  comparative  stability  of  both  banks 
and  channel,  while  the  proximity  of  blnfi^s  is  au  important  factor  in 
the  qnestion  of  approaches  to  a  high  bridge.  At  all  places  where 
the  water-way  is  much  in  excess  of  3,000.  feet,  unstable  channels  and 
caving  banks  are  the  rule;  hence  such  sites  would  very  likely  be 
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tinguiBh  the  rifi^bt  to  obstmct  the  entrance  to  said  draw-opening  or  span  for  a  di§- 
tance  of  at  leant  seven  hundred  feet  above  and  seven  hundred  feet  belovr  the  briilge. 

8kc.  6.  That  all  draw-spans  authorued  by  this  aot  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  npon  reasonable  sig- 
nal for  the  passage  of  boats,  except  when  trains  are  passin^^  over  said  span  or  spans; 
bat  in  no  case  shall  unnecessary  aelay  occur  in  opening  said  draw  after  the  passage 
of  trains;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  tb« 
passing  of  a  train  after  the  signal  has  been  given  from  a  boat  ready  to  pass  tbrongh, 
the  draw  shall  be  opened  for  the  passage  of  such  boat  before  another  train  is  allowed 
to  pass  over  the  said  span  or  spans;  nor  shall  there  be  any  unnecessary  delay  in  the 
passage  of  trains  over  the  bridge. 

Skc.  7.  That  all  piers  shall  be  built  parallel  with  the  cnrrent  of  the  river  at  that 
«tige  of  water  which  is  most  important  for  navigation;  and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto;  and  that  riprapping  or  other 
protection  for  imperfect  foundations  which  will  lessen  the  required  water-way  shall 
not  be  permitted;  also  that  piers  which  will  produce  cross-currents  or  bars  dangerous 
to  navigation  shall  not  be  constructed ;  and  if  after  construction  any  piers  or  acces- 
sory works  are  found  to  produce  the  above-mentioned  effects,  or  if  an^  riprapping  or 
other  protection  prohibited  by  this  section  is  found  to  exist,  the  nuisance  shall  be 
■abated  or  corrected  under  the  direction  of  the  Secretary  of  War  or  at  the  expense  of 
the  companv  or  persons  owning,  controlling,  or  operating  said  bridge. 

Sec.  8.  That,  in  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the 
■approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  the  high- 
-water  cross-section  by  piers,  solid  embankments,  or  otherwise,  which  will  result  in 
tinduly  accelerating  the  high-water  current  at  the  site  of  the  bridge  shall  not  be 
allowed. 

Sec.  9.  That,  if  the  interests  of  navigation  so  require,  the  clear  channel-ways  of 
any  proposed  bridspe  located  in  the  immediate  vicinity  of  an  existiug  bridge  may  be 
made  to  correspond  in  length  and  location  of  spans  to  the  clear  chanuel-spaus  of  said 
existing  bridge. 

Sec.  10.  That  any  persons  or  company  constructing  any  bridge  nnder  authority  of 
this  act  shall  build  and  maintain  at  all  times  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
«ite,  and  for  the  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
or  through  said  bridge ;  and  if  at  any  time  after  the  construction  of  the  bridge  and  its 
accessory  works  the  approaches  to  draw  openings,  channel-spans,  or  raft  passages  in 
liridges  over  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangerous  or 
difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War  may, 
cipon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order  the 
company  or  persons  owning,  controlling,  or  operating  said  bridge  to  construct  under 
Ills  direction,  and  to  maintain,  such  additional  sheer-booms,  dikes,  and  other  deTices 
«s  will  obviate  the  difficulty  mentioned,  which  additional  sheer-booms,  dikes,  and 
other  devices  shall  be  built  and  maintained  at  thoir  own  expense  by  said  oompany  or 
persons. 

Sec.  11.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  above  the 
mouth  of  the  Platte  River  shall  be  high  bridges  with  unbroken  and  continuous  spans, 
all  Hpans  over  the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hun- 
dred feet,  and  a  clear  head-room  of  not  less  than  fifty  feet  above  hi^h- water  mark. 

Skc.  12.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  below  the 
mouth  of  the  Platte  River  and  above  the  mouth  of  the  Kaw  River,  shall  bo  high 
bridges  with  unbroken  and  continuous  spans,  having  at  least  one  channel- span  of 
fiot  less  than  four  hundred  feet  clear  channel-way,  all  other  spans  over  the  water- wav 
to  have  a  clear  channel-way  of  not  less  than  three  hundred  feet;  and  all  said  spans 
ehall  have  a  clear  head-room  of  not  less  than  fifty  feet  above  hi^h-water  mark. 

Sec.  13.  That  all  bridges  authorized  by  this  act  over  the  Missouri  River  between 
its  mouth  and  the  month  of  the  Kaw  River  shall  be  high  bridges  with  unbroken  and 
continuous  spans,  all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not 
less  than  four  hundred  leet,  and  a  clear  head-room  of  not  less  than  fifty-five  feet  above 
high- water  mark. 

Sec.  14.  That  all  high  bridges  over  the  Mississippi  River  above  the  month  of  the 
Missouri,  and  over  the  Illinois  and  Des  Plaines  Rivers,  authorized  by  this  act,  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  and  fifty 
feet  clear  channel-way,  and  not  less  than  tiity-five  feet  clear  head-room  above  high- 
water  mark,  and  the  clear  head-room  nnder  other  than  channel-spans  may  be  less 
than  fifty-five  feet :  Provided^  That  no  part  of  the  superstructure  of  such  spans  shall 
give  a  less  head-room  than  ten  feet  above  high-water  mark :  And  provided  furtkert 
That  the  interests  of  navigation  be  not  injured  by  such  reduction  in  height.  That  all 
low  bridges  within  the  above-mentioned  limits  shall  have  two  or  more  draw-open- 
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4ng8,  each  baving  not  less  than  two  hundred  feet  clear  channel-way ;  and  in  addition. 
to  said  draw-openings,  all  said  low  bridges  shall  have  one  or  more  fixed  channel- 
spans,  each  having  not  less  than  three  hnudred  and  fifty  feet  clear  channel- way;  and 
every  part  of  the  saperstrnctare  of  said  low  bridges  shall  give  a  clear  head-room  of 
not  less  than  ten  feet  above  high-water  mark :  rrovided^  That  all  spans  of  both  high 
and  low  bridges  shall  be  so  located  as  to  n£ford  the  greatest  possible  accommodation 
to  the  river  traffic,  and  a  draw-opening  of  low  bridges  shall,  if  practicable,  be  located 
next  or  near  shore:  Provided  aUOy  That,  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require,  and  the  interest  of  navigation  be  not  iujured 
thereby,  the  lengths  of  the  fixed  spans  or  the  number  of  draw-oppnings  may  be  re- 
<lnc6d:  Provided  aho.  That  for  any  two  adjacent  draw-openiugs  of  two  hundred  feet 
each,  one  draw-opening  of  three  hundred  feet  may  be  substituted,  if  the  interests  of 
•navigation  be  not  injured  thereby :  Provided  further.  That  in  low  bridges  over  the  lUi- 
Dois  and  Des  Plaines  Rivers,  two  or  more  draw-openings  of  not  less  tban  one  hundred 
and  sixty  feet  each  may  be  permitted :  Provided  farther^  That  on  the  Mississippi  River 
above  the  mouth  of  the  Missouri,  and  on  the  Illinois  and  Des  Plaines  Rivers,  bridges 
may  be  constructed  as  pile  and  ponton  bridges,  similar  to  the  ponton  railway  bridge 
at  Prairie  dn  Cbien,  Wisconsin,  legalized  by  act  of  Congress  approved  June  six, 
•eighteen  hundred  and  seventy-f6ar ;  and  such  bridges  shall  be  provided  with  a  pon- 
ton draw,  givins  not  less  than  four  hundred  feet  clear  channel-way  for  each  naviga- 
ble channel  of  the  river,  and  such  other  openings  for  the  passage  of  rafts  and  logs 
418  in  the  opinion  of  the  Secretary  of  War  may  be  necessary :  And  provided  further y 
That  pile  and  ponton  bridges  shall  be  subject  to  all  the  restrictions  of  this  act  as  re- 

ards  plans,  location,  and  accessories,  as  provided  for  in  case  of  high  and  low 

ridges,  so  far  as  they  are  applicable  to  such  kind  of  bridge. 

Sec.  15.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
"the  month  of  the  Missouri  River  and  the  northern  limits  of  the  city  of  Saint  Louis, 
Missoari,  shall  be  high  bridges  with  unbroken  and  continuous  spans  having  at  least 
•one  channel-span  of  not  less  than  five  hundred  feet  clear  channel-way,  all  other  spans 
over  the  water-way  to  have  a  clear  channel-way  of  not  less  than  four  hundred  I'eet ; 
and  all  said  spans  shall  have  a  clear  head-room  of  not  less  than  fifty-five  feet  above 
high -water  mark. 

Sec.  16.  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  Eads  Bridge  over  said  river  at  Saint  Louis,  Missouri,  and  the  northern  limit  of 
aaid  city  shall  be  high  bridges  with  unbroken  and  continuous  spans,  and  shall  have 
over  that  portion  ot  the  river-bed  embraced  between  the  wharf-line  of  the  city  of 
4Saint  Louis  as  now  established,  or  as  may  hereafter  be  established  within  the  limits 
•specified,  and  a  line  parallel  thereto,  and  fifteen  hundred  feet  distant  therefrom,  spans 
of  not  less  than  five  hundred  feet  clear  channel-way,  and  having  not  less  than  fifty- 
ii  ve  feet  clear  head-room  above  high-water  mark.  The  spans  over  the  remaining  por- 
tion, if  any,  of  the  river-bed  shall  have  not  less  than  three  hundred  feet  clear  chan- 
nel-way, and  may  have  such  reduced  head-room  as  in  the  opinion  of  the  Board  of  En- 
gineers, elsewhere  provided  for  in  this  act,  will  not  be  prejudicial  to  the  interests  of 
uavigation. 

Sec.  17;  That  all  bridges  authorized  by  this  act  over  the  Mississippi  River  between 
the  Eads  Bridge  at  Saint  Lonis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be 
high  bridges  with  nnbrokenand  continuons  spans,  having  at  least  otie  channel-span 
of  not  less  than  six  hundred  and  fifty  feet  clear  channel- way,  all  other  ^ans  over  the 
water-way  to  have  a  clear  channel- way  of  not  less  than  five  hundred  feet;  and  all 
«aid  spans  shall  have  a  clear  head-room  of  not  less  than  sixty-five  feet  above  high- 
water  mark. 

Sec.  18.  That  all  brid^  authorized  by  this  act  over  the  Mississippi  River  between 
the  mouth  of  the  Ohio  River  and  Natchez,  Mississippi,  shall  be  high  bridges  with  un- 
broken and  continuous  spans,  having  at  least  one  channel-span  of  not  less  than 

feet  dear  channel-way,  all  other  spans  over  the  water-way  to  have  a  clear  channel- way 
•of  not  less  than  six  hundred  feet,  and  all  said  spans  shall  have  a  clear  head-room  of 
not  less  than  seventy  feet  above  high- water  mark. 

Ssa  19.  That  any  authorized  person,  company,  or  corporation  intending  to  con- 
atroct  a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of 
anch  intention,  stating  the  Kind  of  bridge  and  exact  location  by  publication  in  papers 
having  a  wide  circulation  in  the  cities  of  Saint  Louis,  Saint  Joseph,  and  Kansas  City, 
in  the  State  of  Missouri,  Atchison  and  Leavenworth,  Kansas,  and  Omaha  in  Nebraska, 
eonoeming  bridses  to  be  bnilt  over  the  Missouri  River ;  and  in  newspapers  published 
and  having  a  wide  circulation  In  the  cities  of  Saint  Louis,  Missouri,  Chicago,  Qnincy, 
and  Peoria,  Illinois,  Keokuk,  Davenport,  and  Dubuque,  Iowa,  La  Crosse,  Wisconsiu, 
and  Saint  Panl,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Louis, 
or  over  the  Illinois  and  Des  Plaines  Rivers ;  and  in  newspapers  published  and  having 
a  wide  circulation  in  Pittsburgh,  Cincinnati,  Louisville,  Saint  Louis,  Memphis,  and 
.New  Orleans  for  bridges  over  the  Mississippi  River  below  Saint  Louis;  and  shall  sub- 
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mit  to  the  Secretary  of  War,  for  his  ezaminatioo,  a  desiffn  and  drawings  of  the  Uridee^ 
piers,  approaches,  and  accessory  works  and  a  map  of  the  location,  giving,  for  the 
space  of  at  least  three  miles  above  and  one  mile  below  the  propueeS  location,  the 
topography  of  the  banks  of  the  river  and  the  shore-lines  at  high  and  low  water. 
This  map  shall  be  accompanied  by  others  drawn  on  the  scale  of  one  inch  to  two 
hundred  feet,  giving  for  a  space  of  one-half  a  mile  above  the  line  of  the  proposed 
bridge  and  a  quarter  of  a  mile  below,  an  accurate  representation  of  the  bottom  of  the 
river,  by  contour  lines  two  feet  apart,  determined  by  accurate  soundings,  and  also 
showing  over  the  whole  width  of  this  part  of  the  river  the  force  and  direction  of  the 
currents  at  low  water,  at  high  water,  and  at  least  one  intermediate  stage,  by  trian- 
gulated observatfons  on  suitable  floats.  The  maps  shall  also  show  the  locations  of 
other  bridges  in  the  vicinity,  and  shall  give  such  information  as  the  Secretary  of 
War  may  require  for  a  full  and  satisfactory  understanding  of  the  subject.  Said  mspa 
and  drawings  shall  be  referred  to  a  Board  of  officers  of  the  Corps  of  Engineers,  United 
States  Army,  for  examination  and  report,  which  Board  shall  personally  examine  the 
site  of  the  proposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point 
to  hear  all  objections  thereto,  of  which  public  session  due  notice  and  invitation  to  be 
present  shall  be  given  to  all  interested  parties  by  advertising,  and  such  parties  shall 
be  allowed  sufficient  time  for  a  full  examination  and  consideration  of  plans:  and  if 
said  Board  of  Eujo^ineers  reports  that  the  bridge  is  not  a  public  necessity  or  that  the 
location  selected  is  unsuitable  for  a  bridge,  or  the  plans  presented  are  unfavorable  te 
the  interests  of  navigation  at  the  site  proposed,  the  Secretary  of  War  is  authorized, 
on  recommendation  of  said  Board,  to  refuse  permission  for  construction  of  a  bridge 
on  the  proposed  location  or  to  order  such  changes  in  the  design  of  the  bridge  or  the 
location  of  its  piers  as  may  be  deemed  necessary ;  and  the  construction  of  such  dikes, 
booms,  piers,  or  other  structures  as  may  be  needed  for  confining  the  flow  of  water  Uv 
a  permanent  channel  for  a  distance  of  not  less  than  one  mile  above  the  bridge  sire 
and  a  proper  distance  below,  and  for  guiding  rafts,  steam-boats,  and  other  water- 
craft  safely  under  said  bridge  or  through  the  draw  and  raft  spans,  at  the  expanse  of 
the  parties  constructing  sucn  bridge ;  but  in  no  case  shall  there  be  a  reduction  in  the 
number,  width,  or  head-room  of  draw,  raft,  or  channel  span,  or  in  the  arrangement 
and  length  of  accessory  works  required  by  this  act,  unless  such  reduction  is  made 
necessary  by  the  physical  characteristics  of  the  rrver  in  the  locality  where  the  build- 
ing is  proposed  or  is  sbovm  dearlv  to  be  not  injurious  to  the  interests  of  navigation ;. 
and  the  proposed  bridge  shall  only  be  a  legal  structure  when  built  in  accordance 
with  the  plans  as  recommended  by  the  said  Board  of  Engineers  and  approved  by  the 
Secretary  of  War,  and  while  so  managed  and  kept  in  repair  as  to  offer  at  all  times 
reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and  other  water- 
cralt  through  or  under  said  bridge,  and  only  so  long  as  all  the  requirements  of  thia 
act  are  observed. 

S£C.  20.  That  whenever  the  Secretary  of  War  has  good  reason  to  believe  that  any 
of  the  provisions  of  sections  7, 10,  and  &  of  this  act  have  not  been  complied  with  by 
any  persons  or  company  owning,  controlling,  or  operating  a  bridge  authorized  under 
the  provisions  of  this  act,  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory 
proof  thereof,  to  reauire  the  said  persons  or  company  to  comply  with  the  provlsions- 
of  said  sections,  ana,  on  failure  of  said  persons  or  company  to  comply  with  said  re- 
quirements within  a  reasonable  time,  the  Secretary  of  War  shall  proceed  to  cause  the 
necessary  work,  in  the  form  of  additions,  alterations,  repairs,  or  removal  of  obstruc- 
tions, to  be  made  at  the  expense  of  the  United  States  and  shall  refer  the  matter,  with- 
out delay,  to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  in- 
stitute, in  the  name  of  the  United  States,  proceedingn  in  the  circuit  court  of  the  United 
States  of  any  State  in  which  any  portion  of  said  obstruction  or  bridge  touches,  for 
the  recovery  of  the  cost  thereof,  and  all  moneys  accruing  from  such  proceedings  shall 
be  covered  into  the  Treasury  of  the  United  States  :  Provided^  That  in  the  construction 
of  additional  accessory  works  not  contemplated  by  the  approved  plan  of  bridge  and 
accessory  works,  no  greater  sum  than  fifteen  thousand  dollars  shall  be  required  to  be 
expended  upon  any  one  bridge  in  a  single  year:  And  provided  further :  That  such  sum 
of  money  as  may  be  necessar^^  to  execute  the  provisions  of  this  section  is  hereby  ap- 
propriated out  of  an^  money  in  the  Treasury  of  the  United  States  not  otherwise  ap- 
propriated, to  be  paid  on  the  requisition  of  the  Secretary  of  War. 

Skc.  21.  That  any  companies  or  persons  owning,  controlling,  or  operating  bridges 
authorized  by  this  act  shall  maintain  at  their  own  expense  from  sunset  to  sunrise 
throughout  the  season  of  navigation  such  lights  and  other  signals  on  the  bridges  as 
may  be  required  by  the  Light-House  Board  for  the  security  of  navigation ;  and  shall 
also,  during  the  season  of  navigation,  have  posted  in  a  conspicuous  place  on  or  near 
all  high  bridges  the  clear  head-room  under  the  channel-span  on  that  day,  the  figures 
oxpressing  this  height  to  be  readily  visible  to  the  naked  eye  from  any  point  iu  the 
channel  of  the  river  for  a  stretch  of  four  thousand  feet,  of  which  three  thousand  feet 
shall  be  above  and  one  thousand  feet  shall  be  below  the  channel-span  of  the 
bridge ;  and  shall  display  on  all  low  bridges  at  points  plainly  visible  to  boats  passing. 
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throagh  the  d»w  a  record  abowing  the  stage  of  water  and  whether  the  rirer  is  risini^ 
•or  falliDg. 

Skc.  22,  That  any  bridge  oonstrncted,  maintained,  and  operated  under  this  act  and 
according  to  its  limitations  shall  be  a  lawful  structure  and  shall  be  recognized  and 
Icnown  as  a  post-roaie,  upon  which  also  no  higher  charge  shall  be  made  for  the  trans- 
portation oyer  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  tne  transportation  of  said  mails,  troops, 
i^nd  monitions  over  the  railroads  and  public  highways  leading  to  said  bridge ;  ana 
the  United  States  shall  hare  the  ri^ht  of  wav  for  postal  telegraph  purposes  over  any 
enoh  bridge ;  and  in  case  of  any  litigation  arising  from  an^  alleged  obstruction  to  the 
-  navigation  of  any  of  said  rivers,  created  by  the  construction  ofany  bridge  under  this 
aot,  tne  cause  or  question  arising  may  be  laried  befbre  the  circuit  court  of  the  United 
States  of  any  State  in  which  aoy  portion  of  said  obatruction  or  hridffe  touches. 

Sbc.  2:).  That  all  railroad  companies  desiring  the  use  of  any  bridge  oonstracted 
under  this  aet  afaall  have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to 
the  passage  of  railway  trains  ^r  cars  over  the  sanie^  and  over  the  approaches  thereto, 
«ipon  payment  of  a  reasonable  compensation  for  sucL  use;  and  in  ease  the  owner  or 
owners  of  said  bridge  and  the  several  railroad  companies,  or  any  one  of  them,  desir- 
ing anoh  nse  §bM  ful  to  asvee  upon  the  anm  or  some  to  be  paid,  and  upon  rules  and 
oonditions  to  which  each  tiudl  conform  in  using  said  bridge,  all  matters  at  issue  be- 
tween them  shall  be  deoided  by  the  Secretary  of  War  npon  a  hearing  of  the  allega- 
tions and  prooA  of  the  parties. 

Sbc.  94.  That  the  pevsona  or  corporations  eonatraetlag  bridges  under  the  provisiona 
of  this  act  shall  have  the  right  to  construct  safe  and  suitable  passage-ways  thereon . 
for  fbot-passmfeni  and  vebioles  of  every  description,  and  to  charge  a  reasonable  toll 
for  the  nse  thereof;  but  the  rates  ot  toU  shall  be  submitted  to  the  Secretary  of  War 
anddiallbei 
totiuMini 
flhall  not  reduce  1 
of  thiaaot. 

Sbc.  86w  That  such  alterations  and  changes  as  may  be  wqntafed  bv  the  Secretary  of 
War,  or  Gongreis,  in  bridges  oonstincted  under  the  provisions  of  this  aety  so  as  to  pre- 
oerve  fkee  and  convenient  navigation,  shall  be  made  under  the  direction  of  the  Secre- 
tary of  War  and  at  their  own  expense  by  the  company  or  persona  owning,  controlling, 
or  operating  said  bridses. 

Sbo.  M.  That  all  bridges  constructed  under  the  authoriljr  of  this  act  shall  be  built 
imder  the  general  supervision  of  the  Secretary  of  War,  and  no  changes  or  alterations 
in  plana  aubll  be  made  during  ooastmotion  of  said  briogea  or  after  uieir  completion, 
vntoss  said  changes  or  alteratione  conform  to  the  provlMonsof  this  act  and  are  author- 
ised by  the  Seoiitary  of  War.  That  during  original  construction  or  in  carrying  out 
any  anthoriaed  ehangea  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
oerred  al  the  site  of  the  bridge  at  all  tiuMSL  and  the  water-way  of  the  river  shall  not 
be  obalraetad  to  a  greater  extent  than  is  aiNMdately  necessary,  and  such  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  pilesy  etc.,  as  may  be  necessary  for  the  security 
of  navifation. 

Sxo.  $7.  That  any  permission  granted  by  the  Secretary  of  War  under  the  provisions 
of  this  act  for  the  constraction  of  a  bridge  shall  be  null  and  void  if  said  construction 
be  not  actually  commenced  within  one  year  and  completed  within  three  years  from 
the  date  of  aaid  permission. 

Ssa  88.  Thatall  former  acts  or  parts  ofacts  granting  authority  for  the  erection  ofany 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act,  be, 
And  the  same  are  herebj  repealed,  in  each  and  every  case  where  actual  construc- 
tion of  said  bridge  or  bridges  be  not  commenced  on  or  before  the  date  on  which  thia 
billbeeonMaalaw. 

Sno.  89.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  the  entire  removal  of  any  bridge  constructed  under 
the  provisions  of  this  act.  at  the  expense  of  the  owners  thereof,  whenever  Congreaa 
ahali  deeida  that  the  publio  intereata  require  it  ia  alao  expressly  reserved. 
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PROCEEDINGS  OF  BOARD. 

Saint  Louis,  Mo.,  January  16, 188S. 

Proceedings  of  a  Board  of  Engineers,  convened  by  virtue  of  the  M 
lowing  order: 

Special  Orders,  > 
No.  1.  ] 

headquartelts  corps  of  exgineers, 

United  States  Abmt, 
Wodhington,  D.  C,  Januarjf  10, 1888. 
By  direction  of  the  Seoretaiy  of  War  a  Board  of  officers  of  the  Corps  of  Engineers^ 
to  consist  of  Lient.  CoL  Charles  R.  Snter,  Mai.  Alexander  Maokensie,  Mi^.  Alexan- 
der M.  Miller,  Mid.  Thomas  H.  Handbury,  with  First  Lient.  Theodore  A.  Bingham,  re- 
corder, will  assemble  in  Saint  Lonis,  Mo.,  as  soon  as  practicable,  to  consider  and  report 
npon  the  constmction  of  bridges  across  the  Missoari  River  between  its  month  and 
the  month  of  the  Dakota  or  James  River ;  across  the  Mississippi  River  between  Saint 
Panl,  Minn.,  and  Natchez,  Miss.,  and  across  the  Illinois  River  betwesYi  its  month 
and  La  Salle,  IlL 

Upon  the  completion  of  the  dnties  assigned  them  Minors  Mackenzie  and  Handboij 
will  retnm  to  their  stations. 
The  Journeys  reqnired  nnder  this  order  are  necessary  for  the  pnblio  service. 
By  command  of  Brig.  Gen.  Duane. 

Chab.  W.  Raymond, 

Mqfar  of  Emgitkotn, 

The  Board  met,  in  obedience  to  notiflcation  from  its  president,  at  10  a. 
m.    Present  all  the  members  and  the  recorder. 

The  president  read  the  orderconvening  the  Board,  as  above,  also  the 
letter  of  instructions  to  the  Board  from  the  Chief  of  Engineers,  as  fol- 
lows: 

Office  of  the  Chief  of  Enoineer8, 

United  States  Army, 
WatiMngUmt  D.  C,  January  10,  1888. 

8nt :  The  Inclosed  bill.  8. 275,  to  anthorise  the  constmction  of  bridges  across  the 
Missoari  River,  the  Mississippi  River,  and  the  Illinois  River,  etc.,  is  transmitted  lor 
the  information  and  consideration  of  the  Board  of  Engineers  constituted  by  Special 
Orders  No.  1,  Headquarters  Corps  of  Engineers,  current  series,  of  which  yon  are  the 
presiding  officer.  Copies  of  inaorsements  of  the  Chief  of  Engineers  and  of  the  War 
Department  upon  the  subject  are  also  inclosed  for  the  information  and  guidance  of 
the  Board. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration  which  the 
importance  of  the  interests  involved  demand,  and  that  it  indicate  npon  the  bill 
such  amendments  ae  may  be  deemed  advisable  and  for  the  best  interests  of  the  rivers 
concerned. 

In  connection  with  the  subject  the  following  papers  are  transmitted  for  the  infor- 
mation of  the  Board : 

Six  printed  copies  of  a  proposed  ''  act  authorizing  the^onstmction  of  bridges  across 
the  Missouri,  Mississippi,  and  Illinois  rivers,  and  prescribing  the  character,  location^ 
and  dimension  of  same,"  received  from  Mr.  £.  W.  Gould,  of  committee  of  the  Mer- 
chants' Exchange  of  Saint  Louis,  Mo.,  together  with  reports  of  the  officers  to  whom 
they  were  referred,  and  copies  of  letter  of  the  Chief  of  Eoffineers  dated  May  11, 
1482,  reporting  upon  a  similar  bill,  S.  1679,  and  of  amended  bill  submitted  therewith, 
and  also  copy  of  Senate  Ex.  Doc.  No.  20,  Forty-ninth  Congress,  second  session,  contain- 
ing report  of  the  Board  of  Engineers  relative  to  bridging  the  Mississippi  River  at  er 
near  Saint  Louis,  Mo. 

MaJ.  A.  M.  Miller,  Corps  of  Engineers,  will  pay  the  expenses  of  the  Board  from 
the  appropriation  for  improving  Mississippi  River  from  mouth  of  the  Illinois  to  the 
month  of  the  Ohio  River,  etc. 

By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

Ja8.  C.  Post, 

M^far  of  Engineers. 

Lieut  Col.  Chas.  R.  Suter, 

Corpi  of  Engineen. 
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The  indorsements  by  the  Chief  of  Engineers  and  Secretary  of  War, 
transmitting  Senate  bill  275,  December  12, 1887,  were  then  read: 

[Firit  Indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
January  9,  1888: 
Respectfully  retarned  to  the  Secretary  of  War.   . 

The  withiD  bill,  8.  275,  **  to  authorize  the  constraotion  of  bridges  across  the  Mis- 
soar!  River,  between  its  mouth  and  the  mouth  of  the  Dakota  or  James  Biver^  and 
across  the  Mistfissippi  River,  between  tbe  port  of  Saint  Paul,  in  the  State  of  Minne- 
sota, and  the  port  of  Natchez,  in  the  State  of  Mississippi,  and  across  tbe  lUtnoio 
River,  between  its  month  and  La  Salle,  in  the  State  of  Illinois,  and  to  prescribe  th& 
character,  location,  and  dimensions  of  the  same,''  has  been  received,  and  after  care- 
ful examination,  it  has  been  found  that  the  interests  involved  in  the  provisioDS  are  so 
important  that  before  expressing  the  opinion  of  this  office  it  is  deemed  advisable  that 
it  be  considered  by  a  Board  of  Engineer  Officers,  whose  large  experience  has  rendered 
them  familiar  with  the  navigation  of  the  rivers  and-the  requirements  of  eonmerce 
affected  by  the  bill. 

It  is  accordingly  recommended  that  the  bill  be  referred  to  a  Board  of  Officers  ef  tho 
Corps  of  Engineers,  to  consist  of  Lieut.  Col.  Charles  R.  Suter  and  M^s.  Alexander  Mac 
kenzie,  A.  M.  MiUer,  and  Thomas  H.  Handbnry^  with  Lieut,  T.  A.  Binghain,.  reoosder. 

The  Board  to  meet  at  Saint  Louis,  Mo.,  as  soon  as  practicable,  to  report  vpon  th* 
proTtaions  of  the  biU  in  question. 

If  approved  by  the  Secretary  it  is  further  recommended  that  the  order  convening 
the  Boitfd  be  iKsued  from  this  office. 

J.  C.  DUAWE, 

Brig,  Qen.,  Chief  of  EngineerB^ 


[Second  indorsement] 

dby 
By  order  of  the  Secretary 


Approved  ae  recommended  by  the  Chief  of  Engineers. 
^       '       -  •     ~  of  War. 


John  Twekdalr, 
Cki$f  Clerk. 
War  Department,  January  10, 1888. 

The  following  telegram  was  laid  before  the  Board : 

New  York,  January  14^  1888. 
Have  written  yon  to-day  about  Vest's  bill  for  bridging  Western  rivers  ;  please  do 
not  decide  nntil  yon  receive  letter. 

£.  L.  GOBXHSLU 

CoL  Chab.  B.  Suteb. 

Senate  bill  276  was  then  read  and  discussed. 
Acyourned  at  4.20  p.  m.  to  meet  to-morrow  at  10  a.  nu 

Saint  Louis^  Mo.,  January  17^  1889. 
Board  met  at  10  a.  m.  pursuant  to  adjournment. 
Present  all  the  members  and  the  recorder. 
Hinntes  of  yesterday's  meeting  were  read  and  approved. 
Major  Mackenzie  offered  the  following  resolution : 

Reeolvedf  That  in  the  opinion  of  this  Board  the  following  should  be  added  to  Sen- 
ate bill  275,  December  12, 1887,  as  a  new  paragraph : 

That  all  former  laws  or  parts  of  laws  authorizing  the  constmction  of  bridges  over 
the  Missouri,  Mississippi,  or  Illinois  Rivers  in  conflict  with  this  act  and  under  the  an- 
tboritv  of  which  actual  construction  has  not  yet  been  commencedi  are  liereby  ra-^ 
pealed. 

Seconded  by  Migor  Miller.    Carried. 
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Discussion  of  Senate  bill  276  was  then  began  by  sections. 

Title.    No  changes  recommended. 

Section  1.  No  changes  recommended. 

Section  2.  Section  2  is  general,  and  should  be  included  in  the  list 
of  sections  designated  as  general. 

Line  9,  strike  out  words  <^  title  of  the"  so  as  to  read  <^  covered  bj  the 
sections  enumerated." 

Section  3,  line  6,  change  to  read — 

Clear  helglit  meanmd  ftom  the  wattr  raifsce  to  the  lowefet  part  of  the  anperBtmet- 
nie  ID  aoy  span. 

Line  10,  change  to  read— 

MeasQxed  at  right  angles  to  the  Uom  of  the  piers  at  the  eleration  of  low  water. 

Line  15,  ebange  to  road— 

Of  wbioh  fixed  spans  over  nayigable  channels  are  high  enough  to  pendt  the  pae- 
•age  of  boats  under  them  at  all  stages  of  water. 

Moved  for  adoption  by  M^jor  Handbnry ;  seconded  by  lE^jor  Mao- 
kenzie.    Carried. 
Line  17,  dumgo  to  read'— 
Haying  an  opening  or  openings  through  which  boats  can  pass  at  all  stages  el  watsb 

Mored  for  adoption  ly  M^for  Mackenzie ;  seconded  by  Migor  Hnd- 
bnry.    Carried. 
Section  4|  line  1,  change  to  read — 

That  all  low  bridges  authorised  under  this  act  shall  be,  ete. 

The  following  telegram  was  received  at  1  p.  m. : 

DuBTPQiTS,  Iowa,  Jmmmg  17,  tWB. 
River  interest  protest  against  low-bridge  clause,  section  fbnneen,  Senate  biU  two 
•      ^  -         -  '     rbric-  "  *     '      ' 


J.  H.  SrouTi 


hundred  and  seTenty-ftye.    It  means  low  bridge  near  Saint  Louis. 

Major  A.  Hackkkzxs, 

(Care  Mi^oi^  Miller,) 

U.  a.  Bngitmr. 

I    An  identical  telegram  was  received  by  M%]or  Miller. 

At  this  point  discussion  of  section  4  involved  discossion  of  seetkm 
20,  and  of  a  substitnte  for  section  20,  suggested  by  Major  Maekenzie. 

The  following  letter  was  received  and  laid  before  the  Board  by  Colonel 
Suter : 

New  York,  Jaa««rf  14, 1888. 

Dear  Sir:  I  called  on  the  Chief  of  Engineers  yesterday  in  reference  to  Senate  biU 
Kg.  275,  introduced  by  Mr.  Vest,  December  1^  to  authorize  tbe  construction  of  bridges 
across  the  Missoari,  Mississippi,  and  Illinois  rivers ;  the  object  of  tbe  bill  being  to  pro- 
vide a  general  law  for  these  rivers. 

I  was  informed  by  General  Daane  that  yon  were  chairman  of  a  board  which  is  in- 
structed to  examine  and  report  on  this  bill.  There  arc,  in  my  opinion,  seyeral  serious 
defects  and  some  impracticable  provisions  in  the  bill,  as  follows : 
,  Section  3,  line  3.  Migh-water  mark  is  here  held  to  mean  the  local  highest  water. 
I  think  there  shonld  be  exceptions  to  this.  As  an  illustration,  take  the  proposed  bridge 
at  Alton,  111.,  where  the  high  water  of  1844  is  4.2  feet  above  that  of  1858.  the  next 
ihighest  water.  The  1844  water  was  produced  by  a  conjunction  of  ckrases  which  never 
has  happened  before  or  since,  and  the  Secretary  of  War  very  properly  approved  plans 
(based  on  the  high  water  of  1858.  On  the  Missouri  Biver^  at  extreme  highest  water, 
ehonld  it  ever  occur  again,  no  boats  would  be  able  to  navigate  the  river,  sad  It  does 
not  seem  Just  to  compel  the  transportation  lines  of  the  country  to  build  their  bridges 
4  or  5  and  perhaps  6  feet  higher  than  is  necessary  for  navigation,  or  to  haul  their 
freight  and  passengers  to  this  unnecessary  height. 

Section  4,  line  20.  There  may  be  many  cases  where  a  protection  pier  1|000  Ibel  in 
length  would  be  impracticable  and  entirely  unnecessary.  . 
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BeoUon  7,  line  3.  Are  there  not  many  easen  likely  to  occar  where  all  of  the  spans 
•of  a  high  bridge  need  not  be  high  spans,  bat  where  some  of  them  might,  withont  in- 
jury to  navigation,  be  deck-spans  f 

Section  10,  line  7.  Wherever  high  water  and  low  water  are  nsed  together  it  is 
impFsoiicable  to  meet  the  reqoiremento  of  the  head-roon«  aw  high  water  and  above 
iow  water  at  the  same  time.  In  nearly  all  cases  mentioned  in  the  bill  the  difference 
t>etween  high  and  low  water  does  not  agree  with  the  provisions  given. 

Section  13,  line  11,  and  section  14,  line  13.  The  openinj^s  prescribed  for  draw- 
t>ridgps  in  these  instances  are  really  beyond  a  praetieable  limit,  if  not  in  constrnc- 
tion,  certainly  in  operation.  It  would  be  well  to  ask  the  author  of  this  bill  to  show 
how  he  proposes  to  make  a  clear  oponins  of  400  feet  in  a  draw-bridge. 

Seoiion  16, 1'me  8.  Sixty  feet  of  clear  height  above  high  water  for  bridges  within  8 
«QileB  of  the  Eads  bridse  at  Saint  Louis  is  10  feet  more  than  there  1%  practioally,  at 
the  present  bridge,  and  also  at  the  Merchants^  bridge,  aoeording  to  the  latter'^  ohar- 
ter.  There  seems  to  be  no  necessity  for  this  additional  helffhi.  The  tiro  bridges^  one 
built  and  the  other  to  be  built,  should  determine  the  clear  oead-itMnn. 

Section  16,  line  11.  The  requirement  for  a  draw  or  pivot  span  on  the  Lower  Hlssis- 
^ppi  is  entirely  uncalled  for,  in  my  opinion,  and  would  etrfail  a  ^efy  gt]6at  expense 
4>B.  any  companv  biiilding  a  bridge,  for  the  reason  tinrt  spans  of  fiom  600  to  600  feet 
4M«  the  economical  spans.  If  diaw<spans  are  built,  it  brings  thiee  piers,  and  one  of 
them  a  very  large  one,  near  together.  The  deep  foundatioas  recpinuAsr  these  piers 
Also  increases  the  expense  veiy  largely.  I  most  earnestly  hope  that  you  will  strike 
^ese  requirements  out  of  the  bUL 

Seetion  SO,  lines  40  to  50  inelusive.  Do  you  ooaslder  that  tikis  elaiwa  allows  the  Sec- 
cetaiy  of  War,  through  the  Chief  of  Engineers,  to  modify  any  of  the  terms  and  re- 
<quirements  of  this  bill  f  If  so,  we,  as  bridge  engineers^  woolA  1m  pniMtly  wilUng 
4o  leave  the  requirements  in  ease  to  tbm  BmmUrf  of  War. 

1  hope  yoa  wlU  consider  this  suVJeet  very  eaMuUy,  as  I  have  no  doubt  yon  will, 
€or  there  are  important  transportafion  interests  inYolved,  not  otly  now  but  in  all 
the  future,  that  have  a  right  to  be  heard  in  this  matter*  I  believe  that  a  general  law 
^)ould  be  enacted  which  would  be  much  better  than  the  irregular  methods  of  legisla- 
tion now  praetioed,  and  in  this  oonnestion  wish  to  saggestthat  a  fixed  grade  line  for 
certain  stretches  of  the  Missouri  and  pessij^ly  of  the  Mississippi  Biver  misht  be  deter* 
mined  by  the  Chief  of  Ensineen  which  should  be  the  basis  for  all  bridges  built  in 
such  stretches,  and  that  tms  grade  line  should  not  be  the  local  highest  water,  but 
the  average  of  the  high  waters  as  shown  by  the  watez^marks  or  by  the  height  of  the 
^dlavial  banlu  along  each  reach. 
Yours,  very  truly, 

£,  L.  COSTHILU 

«CoL  CBARUB8  B.  SUTSB. 

^Seclion  4— contiDued.    Line  15,  change  to  read^ 

dlear  chanAel-way  authorixed  by  this  act. 

Line  16,  change  to  read — 

There  may  be  required  one  or  more  proteotion  piers  of  masonry  crib-work  or  piling 
iWB  may  be  directed  by  the  Seeretaary  of  War. 

Line  17,  change  to  read- 
Extending  ftom  the  end  or  ends  of  the  draw  opening  or  openings. 

Line  20,  change  to  read — 
One  thousand  feet  or  less  from  the  center  line  of  the  bridge. 

Line  .21,  change  to  read — 
Witii  ring*boIts,  cavils,  snubbing  posts,  or  similar  aooessories  and  fender  planking. 

Line  26,  diange  to  read- 
When  a  draw  opening  is  near  shore  that  the  end  of  the  opening  be  connected  with 
the  shore. 

Line  29,  change  to  read- 
To  the  said  draw  opening. 

Line  32,  change  to  read — 
The  draw  openings  next  shore  becomes. 
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Line  36,  change  to  read — 

Then  the  bridge  company  shall,  by  purchase  or  otherwise,  extinguish  the  right  t» 
abstract  the  entrance  to  the  draw  opening  for  a  distance  of  at  least  ^0  feet  above  and 
700  feet  below  the  bridge. 

Seetion  5,  line  1,  change  to  read — 

Draw  openingB  are  required. 

Further  consideration  of  this  section  was  postponed. 

The  following  telegram  was  sent  at  4  p.  m. : 

A  Board  of  Engineer  Officers  is  in  session  at  No.  1415  Washington  avenue,  Sainfc 
Lonis,  to  consider  a  general  law  for  bridges  over  the  Lower  Mississippi.  I  f  your  body 
desires  to  be  heard  on  this  subject  the  Board  req,ue6t  early  attendance.  Answer  how 
soon  you  can  be  expected. 

SUTEB,  Engineers, 
Pbssident  Coal  Exchanob, 

FitUburgk,  Pa. 

A^jonmed  at  4.15  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

Saint  Louis,  Mo.,  January  18,  18SS. 
Board  met  at  10  'ia.  m.,  pnrsaant  to  acyonmment.    Present  all  the 
members  and  the  recorder. 
Minutes  of  last  meeting  were  read  and  approved. 
The  folIowiDg  letters  were  laid  before  the  Board  by  ^f^jor  Mackenzie  r 

Eaglk  Packet  Company, 
Alton,  III.,  January  16,  1868. 
Dear  Sir  :  Tour  favor  of  the  I3th  to  band  and  noted.    Replying  will  say,  we  cour 
eider  yonr  Buggestions  ve|^  good,  and  nothing  more  than  jast.    You  will,  no  doobt^ 
suggest  that  good  and  sufficient  approaches  be  required. 
For  your  many  courtesies  you  have  our  thanks. 
Truly  and  very  respectfully, 

O.  W.  Hixx.. 
Maj.  A.  Mackenzie,  U.  S.  A. 

[Haae  &  Loomis  Im  sod  Tnmsportatloii  Compsay.) 

Saint  Louis,  January  14, 1868. 

Dear  Sib  :  Tours  13th  just  at  hand.  We  thank  you  for  thus  giving  us  the  oppor- 
tunity of  expressing  our  views  upon  the  bridge  question. 

We  think  there  can  be  little  doubt  that  no  low  bridges  ought  to  be  allowed  over 
the  shifting  channel  of  the  Mississippi  below  the  mouth  Missouri  Biver.  That  ques- 
tion was  pretty  weU  settled  two  years  sgo,  and  the  report  by  the  Board  of  United 
States  Engineers,  yourself,  and  others,  if  we  remember  correctly,  was  full,  and  oov- 
ered  the  whole  matter  thoroughly. 

We  will  always  probably  have  the  cheaper  low  bridges  over  the  Mississippi  ab<rr» 
mouth  Missouri;  but  we  think  the  bridges  to  be  built  as  new  ones  and  to  replace  old 
ones  worn  out  should  be  erected  with  more  care  and  with  more  regard  to  the  interest 
of  navigation  than  in  the  past.  We  think  any  bridges  to  be  built  in  future  between 
month  Missouri  Biver  to  mouth  Illinois  River  should  be  of  wider  span  and  better 

Srotections  than  those  higher  up  Mississinpi.  As  the  Illinois  is  a  great  feeder  to 
lississippi,  the  current  is  stronger  below  than  above  it,  and  the  volume  of  business 
also  increased.  Hence  we  think  bridges  over  this  portion  of  the  Mississippi  should 
have  draws  30  to  40  feet  wider  than  those  above  it.  Being  free  from  bridges  at  pres- 
ent, this  can  be  done. 

In  our  opinion  no  bridges  over  the  Mississippi  at  any  point  should  have  draws  less 
than  200  to  226  feet  clear  space  for  steamers  to  pass,  and  between  mouth  Missouri, 
Illinois,  not  less  than  250  feet.  The  advancement  in  bridge  building  makes  these  spans 
perfectly  easy  to  bridge  builders.  And  another  point  seems  to  us  quite  as  important 
to  the  navigation  interest  as  the  width  of  the  spans.  All  bridgesi should  have  a  long 
protection  of  spiling  and  timber  reaching  at  least  300  to  400  feet  above  the  pivot 
or  center  pier  of  the  draw,  constructed  straight  with  the  current  and  planked  or 
timbered  smoothly,  so  barges  and  steam-boats  could  drop  through  in  windj  weather 
without  injury  by  ragged  bolts,  etc.  The  main  object  of  this  protection  would 
be  for  tow  and  raft  boats,  in  approaching  the  draw  m  windy  weather,  have  some- 
thing to  back  up  against  and  take  out  Imes  to  snub  through  safely.    Oood  snub^ 
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bing  posts  should  be  placed  in  end  of  tbis  pier  or  protection.  Snob  a  protection  as 
this  would  decrease  the  danger  to  tow  and  laft  boats  as  well  as  |iab8euK«)r  ttteatners, 
as  many  windy  davs  they  bave  to  lav  np,  fearing  to  try  to  enter  a  narrow  span  draw 
out  in  the  river  where  there  is  no  place  to  run  a  line  to  steady  them.  Witli  sach  a 
protection  tow-boats  could  drop  in  carefally  against  the  protection,  take  oat  a  line 
and  drop  throngh  safely,  when  without  it  they  would  be  in  danger  of  missing  tbe^ 
draw  and  he  drawn  under  the  low  superstructure.  Each  side  of  the  draws  such  » 
protection  would  be  comparatively  inexpensive  to  the  railroad  or  bridge  company, 
eostingprobably  $8,000  to  (10,000,  and  act  as  a  rest  for  their  draw  and  ice-breaker 
also.  Tney  usually  erect  short  ones,  say  100  to  150  feet  long;  but  these  are  so  short 
there  is  not  room  for  a  tow,  often  300  to  400  feet  long,  to  get  any  assistance  fh)m  tbem* 
as  more  than  half  the  weight  of  the  tow  would  overlap  these  short  protections  and 
Ibe  tow  likely  to  double  around  them  iu  trying  to  use  them  as  a  guide  or  to  drop 
through  by.  These  protections  are  not  needed  at  the  lower  side,  as  an  up-stream  tow 
failing  to  enter  the  draw  can  drop  back  and  make  the  second  or  third  effort  witlinut 
danger,  which  can  not  be  done  with  the  down-stream  tow,  tow  boats  usually  taking; 
more  than  they  are  able  to  back  up  out  of  a  draw  if  they  make  any  mistake  m  enter- 
ing. All  reasonable  security  to  life  and  property  should  be  given,  and  a  little  addi* 
tional  cost  or  expense  should  not  be  an  excuse  for  neglecting  necessary  measures.^ 
Each  bridge  erected  is  an  additional  tax  and  expense  to  all  steam-boat  navigation. 
Hence,  the  corporation  or  company  erecting  these  obstructions  to  navigation  should 
make  them  as  safe  as  possible,  even  at  an  additional  expense  to  make  them  so* 
Bridges  are  necessary. to  the  commerce  of  the  country,  and  must  be  built  to  meet  that 
need ;  but  more  care  is  necessary  than  has  been  used  in  the  past  to  see  the  bridges 
are  as  little  of  an  obstruction  as  possible,  and  still  be  economical. 
Tours,  very  truly, 

UU8B  &  LOOMIS  ICI  AND  TRANSPORTATION  COMPANY, 

Wm.  L.  Huse, 

PrmidenU 
A.  Mackenzis, 

Major  Unildd  8tate$  Engineer$, 

The  following  telegram  was  sent  at  10.25  a.  m. : 

Tonr  telegrams  of  17th  to  Majors  Mackenzie  and  Miller  were  received  and  laid  bs> 
fore  the  Board. 

SUTRB, 

Engineers. 
J.  H.  Stout, 

Dubmquet  linoa. 

The  following  letter  was  sent : 

fiADrr  Louis,  January  18,  ISSSi. 
DsAR  Sir  :  Tonr  letter  of  January  14  was  received  and  laid  before  the  Board. 
Very  respectfully,  your  obedient  servanti 

Cha0.  R.  Sutbr, 

Lieut  CoL  of  Sngineen, 

£.  L.  CORTHELL,  C.  E., 

35  Wall  Street,  New  Tark. 

The  following  letters  were  sent ; 

Saint  Louis,  Mo.,  January  18, 1R88. 
Sir:  I  have  the  honor  to  inform  yon  that  there  is  now  a  Board  of  Engineer  Officers 
in  session  at  1415  Washington  avenue,  which  has  under  consideration  a  general  bridge 
law  covering  the  Mississippi  River  below  the  Eads  bridge. 
The  Board  would  be  glad  to  hear  your  views  on  the  subject. 
They  wiU  be  in  session  to-day  and  to-morrow  from  10  a.  m.  to  4  p.  m. 
If  you  are  not  able  to  attend  in  person,  the  Board  would  like  to  receive  a  tabl» 
ving  the  lengths,  the  breadths  over  all,  the  heights  to  top  of  pilot-house,  and  th» 
dghts  to  top  of  chimneys  of  all  of  your  company's  largest  steamers. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Sutsr, 
lAeut  Col,  of  Engineered  U,  8,  A. 
Mr.  John  A.  Scddder, 

Preeidmt  Saint  Louie  and  New  Orleane  Anchor  Line, 

Saint  Louis,  Mo.,  January  18, 1833. 
Sir  :  I  have  the  honor  to  inform  you  that  there  is  now  a  Board  of  Engineer  Officers 
in  session  at  1415  Washington  evenne,  which  has  under  consideration  a  general  bridge^ 
law  covering  the  Mississippi  River  below  the  Eads  bridge. 
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The  Boftfd  would  be  glad  to  hftTO  your  Tiews  on  the  sabject. 

They  will  be  in  eeesion  to-day  and  to-moirow,  from  10  a.  m.  to  4  p.  m. 

If  yon  are  not  able  to  attendin  penon.  the  Board  woald  like  to  receive  a  table  giving 
•the  lengths,  the  breadths  over  aU|  the  nelghts  to  top  of  pilot-honee,  and  the  height! 
(to  top  of  chimneyi  of  all  of  year  oompany'e  largest  steamers ;  and  also  the  lengths 
and  breadths  of  yonr  largest  tows,  inolading  tow-boat,  with  diagram  showing  ar- 
«aDgement  of  tow. 

Very  respectfally,  yonr  obedient  servanty 

CHA8.  R.  8CTWB, 

Limt  CoU  €f£n9inmnf  U.  S.  A. 
Mr.  HiNBT  C.  Haabstick, 

FmUemt  Sok^t  louU  and  Mi$9iuippi 

VaXU$  TnmtportafUni  Ccmpmny. 

•Gonsideration  of  Senate  bill  275  wag  resamed. 
The  following  resolution  was  adopted : 


BmohMd,  That  in  Hen  of  thewoids  <<riTeiBbetW6Miit8fliOtilhandl*8ft31e,''inflM 
title  of  the  bill,  the  foUowing  be  snbetitnted,  « imnoie  gHd  Dear  Flainne  iTven,  be- 
tween the  month  of  the  BUnoU  and  the  eity  of  JoUaI.* 


The  foUowing  reaolation  was  adopted : 

Se$olv0d,  That  in  the  opinion  of  the  Board  the  foUowthfr  be  sttbettttlted  for  aaelionl: 
That  any  persons  or  oorporatton  baring  lawful  antnortty  may  heteafter  erect 
bridgee  at  points  where  said  constmotion  will  not  ihaterlally  affeefe  the  ihtotesitsaf 
naTigation  aeross  the  llissonri,  the  Illinois,  the  Dee  Plaines  and  the  nssysf  ]^pi  riTsn, 
between  the  points  abore  mentioned  for  raOroada  or  Other  nses,  npon  oompliaecs 
with  the  proTisions  and  requirements  of  tliis  aot ;  and  hereafter  no  bridgea  abaU  be 
built  within  said  limits,  ezeept  under  the  said  provisions  and  requirements. 

The  following  was  adopted: 

S«m>lv0d,  That  the  following:  be  added  to  Senate  bill  875: 

That  any  permission  grantM  by  the  Secretary  of  War,  under  the  provisions  of  this 
4M)t,  for  the  oonstmction  of  a  bridge,  shall  be  noli  and  Toid  if  said  covstraetl«i  be 
not  actually  commenced  within  one  year  and  completed  within  two  yean  f)R>tt  ths 
•date  of  said  permission. 

Section  6  of  Senate  bill  275  was  then  discussed. 
The  following  was  adopted : 
Line  1,  change  to  read — 

That  aU  draw-epans  aothoriied. 

Section  7,  line  1,  changed  to  read— 

That  in  all  high  brid^  authorized  by  this  act,  except  as  hereafter  proyided  in  see* 
ition  — ,  all  spans  ooTonng,  etc. 

Line  3,  stop  at  words  *<  high  spans." 

Line  4,  omit. 

Section  8,  lines  1  and  2,  change  to  read — 

That  all  piers  shall  be  built  parallel  with,  etc. 

Lines  5^  6,  7,  change  to  read — 

Imperfect  foundations,  which  will  lessen  the  required  water-way,  will  not  be  pe^ 
mltted. 

Section  9,  consideration  postponed. 

Section  19,  strike  oat,  <^  substance  to  be  made  a  special  section  for 
Tipper  Mississippi." 

Section  20,  omit,  and  sabstitate  a  section  oflfered  by  Mi^or  Mac- 
kenzie. 

Section  21,  line  7,  change  to  read — 

Conspicnons  place  on  or  near  all  high  bridges  the  clear  head-room. 

Une  9j  change  to  read- 
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This  height  to  be  readily  vieible  to  the  naked  eye  from  any  point  in  the  channel  o& 
the  river  lor  a  etretoh,  eta 

Line  13,  add— 

Bridge,  and  that  on  all  low  bridges  there  shall  be  displayed  at  points  nlainly  yisi* 
ble  to  boats  passing  throngh  the  draw  a  record  showing  the  stage  of  water  or  whethen 
the  river  is  rising  or  failing. 

Section  22^  line  1,  change  to  read — 

Constmcted,  maintained,  and  managed  nnder. 

Section  23,  no  change. 

Section  24,  line  3,  change  to  read— 

Constmct  safe  and  suitable  passage-ways. 
Section  25«  line  3,  change  to  read— 
Act  so  as  to  preserve  free  and  convenient  navigation. 

Line  5,  omit  all  after  word  ^<  expense  "  and  insert  following  as  a  new 
section : 

Sec.  26.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  reqaire  the  entire  removal  of  any  bridge  coustmotcd  under 
the  provisions  of  this  act,  at  the  expense  of  the  owners  thereof  whenever  Congresa^ 
shall  decide  that  the  public  interests  require  it,  is  also  expressly  reserved. 

At  3  p.  m.  the  following  telegram  was  received: 

Pittsburgh,  Pa.,  18—. 
We  will  send  a  representative.    What  day  should  he  get  there  f    Answer  quick. 

B.  Bakrows, 
'    Secretary  Coal  Exchange^ 
Lieut  Col.  C.  R.  Sutsr. 

The  following  answer  was  returned.    Telegram : 

Board  will  be  in  session  the  remainder  of  the  week.    Come  as  soon  as  possible. 

SUTER, 

J^it^tRsars. 
R.  Barrows, 

Seereiary  Coal  Exchange,  PUUlurghf  Pa. 

At  3.30  p.  m.  Mr.  Samnel  Brown,  of  Pittsbargb,  appeared  before  the- 
Board.    He  is  engaged  in  the  coal  business. 

Clear  bead-room  of  53  feet  above  high  water  would  be  sufficient  for 
his  business.  Width  of  span  is  their  pressing  necessity.  Flanking- 
width  of  fleet  is  700  feet;  length  of  single  loats  is  170  feet.  At  Hen- 
derson the  bridge  gives  500  feet  width  of  span.  At  present  have  to 
double  trip  at  Henderson.    Lose  one  day;  costs,  $250. 

Keed  wider  spans  on  Mississippi  below  Cairo,  because  have  to  flank 
under  bridges,  unless  they  double  trip  at  great  expense. 

Length  of  fleet  680  feet  by  200  feet  for  length  of  tow-boat.  Total,  880' 
feet. 

This  for  a  tow  of  four  lengths.  Ought  to  have  700  feet;  800  feet 
would  suit  better,  and  no  question  of  practicability  of  800  feet  span. 
They  flank  by  Memphis  as  they  used  to;  straighten  out  into  Teouessee 
chute,  about  at  foot,  by  Fort  Pickering. 

Mr.  Brown  left  at  4  p.  m. 

Adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morrow. 

'  Saint  Louis,  January  19, 1888. 

Board  met,  pursuant  to  adjournment,  at  10  a*  m.  Present,  all  the 
members  and  the  recorder. 

Capt.  James  Good,  superintendent,  and  Mr.  Henry  C.  Haarstick^ 
president  of  the  Saint  Louis  and  Mississippi  Valley  Transportation  Com- 
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pany,  appeared  before  the  Board.    They  sabmitted  the  table  aod  dia 
grams  called  for  in  the  letters  written  to  them  yesterday,  as  follows : 

Saint  Louis,  January  19,  188S. 
Pear  Sir:  I  have  joar  favor  of  19th  instant  asking   information  concerning  cor 
boat«,  barges,  size  of  tows,  etc. 
Our  barges  (largest) : 

Fe6C> 

Length 235 

Width 41 

Onr  boats  (]arge8t) : 

Length,  including  wheel 260 

Width 46 

Height  top  of  pilot  house 52 

Height  top  of  chimneys 75 

Tow  of  seven  barges  (as  per  diagram),  length,  including  boat  hitched  up  ....  660 
Width 205 

Very  respectfully, 

Henry  C.  Haarstick, 

Prendenl. 
Lieut.  Col.  Char.  R.  Sutbr, 

Corp$  of  Engineeri,  U,  S,  A. 

Mr.  Haarstick  said  they  do  not  take  fall  tow — Saint  Loaia  to  Cairo — 
at  low  water,  bat  send  two  tow-boats  at  extra  expense,  then  doable  np 
at  Cairo,  and  send  one  tow-boat  below  Cairo. 

If  channel  were  improved  coald  send  fall  tow  from  Saint  Louis  at  low 
water, 

Mr.  I.  M.  Mason,  sax>erintendent  of  the  Anchor  Line,  came  in  at 
10.15. 

General  discussion  followed  of -the  conditions  of  towing  on  the  Mis- 
4Bissippi  River  below  the  month  of  the  Missouri,  and  of  the  necessary 
reqairements  of  bridges  io  order  not  seriously  to  harass  navigation. 

Mr.  Haarstick  says  his  barges  stand  about  15  feet  out  of  water  and 
rnn  all  the  year,  and  so  are  subject  to  all  kinds  of  weather,  especially 
wind. 

In  the  Ohio  the  coal-boats  are  very  low  in  the  water,  and  run  only 
three  to  five  months  in  the  year.  Says  the  diagram  submitted  is  of  a 
full  tow,  the  size  below  Cairo.    Says  his  barges  cost  about  $14,000. 

On  the  Ohio  few  of  the  boats  are  brought  back. 

Valley  line  took  down  one  tow  in  1887  of  a  total  length  of  900  feet, 
including  tow-boat. 

Captain  Good  says  boils  and  cross  currents  cause  very  careful  hand- 
ting,  especially  when  complicated  with  wind,  which  is  very  troublesome 
between  Saint  Louis  and  Cairo.  When  a  bridge  is  added,  the  problem 
becomes  almost  always  really  dangerous  to  the  safety  of  the  tow. 

Span  should  be  next  the  shore  the  fleet  is  floating  along.  Eight  hun- 
dred feet  span  would  |»robably  be  sufQcient. 

Boils  in  Louisiana  bendn)reak  fastenings  of  fleet;  3-inch  lines. 

Twenty-two  or  twenty-three  revolutions  cut  down  to  nine. 

Think  will  have  to  lay  up,  and  always  run  the  bridge  proposed  at 
Grand  Tower,  111.,  in  the  day-time. 

Think  minimum  span  between  Saint  Louis  and  Cairo  should  be  650 
feet ;  nothing  less  than  750  feet  below  the  mouth  of  the  Ohio. 

Anchor  and  Valley  transportation  lines  have  already  to  carry  their 
own  navigation  insurance  j  hence  bridge  obstruction  is  a  very  serious 
detriment. 

Should  have  at  least  two  spans  below  Cairo. 

Captain  Mason  says  to  be  necessary  at  Memphis  threerspans — one 
750  feet,  two  600  feet,  and  head -room  85  feet;  at  Grand  Tower  three 
spans— one  750  feet,  two  600  feet. 
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Gaptain  Mason  says  for  Anchor  Line  highest  pilothouse  65  feet, 
chiojDey  92  feet 

These  gentlemen  left  at  11.45  a.  m.  The  mlDates  of  yesterday's  meet* 
ing  were  then  read  and  approved. 

A  copy  of  Senate  bill  275  rewritten,  with  all  the  changes  previously 
adopted  by  the  Board,  was  then  laid  before  Board. 

Discussion  of  the  bill  was  resumed. 

The  followiug,  introduced  by  Major  Mackeuzie,  was  adopted : 

Betohed,  That  in  the  title  of  the  bill  the  words  <<port  of  Saint  Paul''  be  Emitted, 
«Dd  the  words  '*  mouth  of  the  Minnesota  River  "  be  substitated. 

The  following  was  introduced  by  Colonel  Snter : 

Moved  that  this  Board  represent  to  the  Engineer  Department  the  desirability  of 
establishing  uniform  high- water  grade  lines  for  the  various  rivers  mentioned  in 
6euate  bill  number  275,  and  recommend  to  the  department  that  orders  to  that  effect 
be  issued  to  its  officers,  and  that  the  same  course  be  recommended  to  the  Mississippi 
and  Missouri  River  Commissions,  in  order  that  some  uniform  standard  line  may  be 
determined  from  which  heights  of  bridges  authorized  under  this  act  shall  be  meas- 
fired. 

Adopted. 

The  foUowiug  telegram  was  received  at  1  p.  m. : 

Pittsburgh,  Pa.,  January  19, 1888. 
Capt.  John  S.  Dravo,  our  representative,  starts  to  Saint  Louis  to-night. 

Pittsburgh  Coal  Exchange. 
liieut.  Col.  Chas.  R.  Sutxr. 

The  following  was  introdaced  by  Colonel  Snter: 

Moved  that  the  special  sections  of  Senate  bill  number  275  be^considered  by  commit- 
tees of  this  Board,  composed  of  the  members  most  familiar  wHh  the  streams  to  which 
the  sections  pertain,  and  that  these  committees  report  to  the  full  Board  their  recom- 
mendations and  the  reasons  therefor.  The  committees  to  lie  appointed  by  the  presiding 
officer. 

Adopted. 

Majors  Mackenzie  and  Handbary  were  appointed  to  take  the  Missis* 
4sippi  above  the  month  of  the  Missouri  and  the  Illinois  Bivers — sections 
12, 13, 18. 

Colonel  Snter  and  Major  Mackenzie,  to  take  the  Missouri  Biver^sec- 
tions  10, 11.  Colonel  Suter  and  Major  Miller,  to  take  the  Mississippi 
fiiver  below  the  mouth  of  the  Missouri  Biver — sections  14, 15, 16, 17. 

The  Board  then  continued  its  work  by  committees  as  above  named. 

At  2  p.  m.  Capt  Charles  S.  Bogers,  of  the  Kaples  Packet  Company, 
called  on  Major  Handbury  with  regard  to  Illinois  Biver  tnlffic,  and  was 
referred  to  the  subcommittee  on  that  river. 

Board  adjourned  at  4.30  p.  m.  to  meet  at  10  a.  m.  to-morow. 

Saint  Louis,  January  20, 1888. 

Board  met  pursuant  to  adjournment  at  10.45  a.  m.  Present  all  the 
members  and  the  recorder. 

The  minutes  of  yesterday's  meeting  were  read,  slight  alterations  were 
made,  and  they  were  then  adopted. 

The  following  was  offered  by  Major  Mackenzie : 

Seiolvedf  That  in  section  1  Une  4,  after  the  word  "  mt^y,*'  the  words  be  added ''when 
public  necessity  so  demands." 

Seconded  for  adoption  by  Major^Eandbnry.    Carried. 
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The  following  letter  was  received  : 

Saint  Louis,  Mo.,  Jmnmarp  19, 1886L 
Bear  Sib  :  Below  pleaae  find  the  height  in  detail  of  ail  Anchor  Line  ateaoB^r : 

From  the  water-line  of  hull  to  main  deck & 

^Frorn  main  deck  to  holler  deck 16> 

From  holler  deck  to  top  of  sky-light  roof Ifr 

From  sky-light  roof  to  topof  texaa • • 9 

From  top  oftexas  to  top  of  pilot-honse 18 

From  top  of  pllot-honse  in  line  of  the  chimneys  to  top  of  chimneys 27 

ToUl » 

Yonrs,  truly, 

Isaac  M.  Mason, 

Lieut.  Col.  C:  R.  Sctcr, 

Corp9  of  £ngineer$,  V.  8,  A» 

The  folIowiDg  was  introdaced  by  Colonel  Suter  and  adopted : 

Resolved,  In  the  case  of  all  hridges  hnllt  under  the  provisions  of  this  act,  the  ap» 
preaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  witik 
the  free  discharge  of  the  river  in  seasons  of  flood,  and  any  encroachment  on  the  high- 
water  crobs-section  by  solid  embankments  or  otherwise,  which  will  result  in  unduly 
accelerating  the  high-water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

The  following  sabstitate  for  section  9  was  offered  by  Major  Macken* 
zie  and  adopted: 

Sec  9.  That  anv  persons  or  company  oonstrdoting  any  bridge  under  authority  ofi 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  guard  fences,  and  similar  devices  as  may  be  necessary  to  insnre- 
at  all  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge- 
site,  and  for  the  guiding  of  rafts,  steam-boats,  and  all  other  water  craft  safelv  under 
or  through  said  bridge.  And  if  at  any  time  after  the  construction  of  the  bridge  ^nd 
its  accessory  works  Uie  approaches  to  draw-<menlngs,  channel-spans,  or  raft  passagea 
in  bridges  over  the  naviffable  waters  referred  to  In  this  act,  are  found  to  be  danger- 
ous or  difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  tne  Chief  of  Engineers.  United  States  Army,  order 
the  parties  owning  or  controlling  said  bridge  to  construct  and  maintain  such  addi- 
tional sheer-booms,  dKkes,  and  other  devices  as  will  obviate  the  difficulty  mentione«l, 
which  additional  sheer-booms,  dikes,  and  other  devices  shall  be  built  and  maintained 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operating  said  bridge. 

Consideration  of  Senate  bill  275  was  then  resamed  by  committees. 
The  committee  on  sections  12, 13,  and  18  at  11.40  reported  as  fol- 
lows: 

The  committee  appointed  to  consider  sections  12, 13,  and  18  of  Senate  bill  275,  Fif- 
tieth Congress,'  first  session,  have  the  honor  to  report  as  follows: 

Sections  12  and  13  refer  to  bridges  over  the  navigable  portions  of  the  Mississippir 
River  above  the  mouth  of  the  Missouri,  and  section  Id  to  bridges  over  the  Illiuoia 
Kiver. 

The  provisions  of  the  bill  as  presented  for  the  consideration  of  the  committee  are — 

That  on  the  river  above  Keoknk  high  bridges  shall  have  channel  spans  giving  300 
feet  clear  channel-way  and  50  feet  head-room ;  for  low  bridges,  draw  openings  nave 
200  feet  clear  channel-way,  and  fixed  ppans  having  channel-way  of  300  feet  and 
head-room  of  10  feet  at  high  water.  Below  Keoknk  high  bridges  to  have  channel 
spans  of  350  feet,  with  head-room  of  80  feet  over  low  water  and  50  feet  above  high 
water ;  low  bridges  having  draw  openings  giving  300  feet  clear  channel-way,  and 
the  fixed  spans  shall  be  350  feet,  and  clear  head-room  shall  not  be  less  than  10  feet  at 
high  water.  For  the  Illinois  River  high  bridges  give  channel  spans  of  300  feet  and 
height  of  50  feet ;  low  bridges  give  openings  of  160  feet. 

Ponton  bridges  with  openings  of  400  feet  are  also  provided  for  the  Upper  Mississippi 
and  Illinois  Rivers. 

The  business  of  the  Upper  Mississippi  RivAr  above  Keokuk  is  essentially  of  the  same 
character  as  below,  and  the  accommodations  required  in  the  two  sections  are  about 
the  same.  The  rafting  traffic  requires  the  greatest  space  for  handling,  and  some  rafta- 
atart  from  above  Lake  Pepin,  within  30  miles  of  Saint  Paul. 
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For  the  pnrpom  of  rednoing  the  cost  of  transportation  tbe  size  of  rafts  has  been  in- 
ereased,  and  many  raits  are  now  moved  down  the  ri\rer  from  its  upper  limits  6U0  feet 
long  and  nearly  300  feet  wide. 

&ft  or  channel  spans  in  high  or  low  bridges  having  350  feet  waterway  are  needed 
for  passing  such  a  raft.  The  draw  openings  in  low  bridges,  which  low  bridges  are  as 
m  rule  the  class  in  use  on  this  portion  of  the  Mississippi,  are  used  by  passenger  and 
freieht  boats  and  all  tows  except  rafts,  and  in  some  cases  it  is  more  convenient  to  use 
each  draw  openings  for  the  passage  of  rafts  (the  rafts  being  split)  than  the  fixed 
channel  spans,  ror  large  tows  and  half  rafts  a  width  of  200  feet  is  required  for  safe 
and  convenient  navigation. 

Many  of  the  bridges  over  the  Upper  Mississippi  are  low  bridges,  having  draw  open- 
ings of  160  feet  and  raft  span  of  250  feet.  In  a  few  cases  of  bridges  built  under  au- 
thority of  Congress  the  openings  are  less,  and  in  some  cases  they  are  greater.  Nota- 
bly at  Louisiana.  Mo.,  where  two  draw  openings  of  200  feet  each  are  given.  The 
dimensions  160  feet  and  250  feet  were  fixed  many  years  ago.  A  necessary  change  in 
the  system  of  river  transportation  makes  these  dimensions  now  inadequate,  and  ad- 
vances in  the  science  of  Dridge-bnilding  makes  it  as  proper  to  require  openings  of 
5200  feet  and  350  feet  as  it  was  to  give  tne  earlier  dimensions  when  they  were  fixed 
upon. 

The  height  proposed  in  the  bill  as  printed  for  high  bridges  is  50  feet.  But  the  high 
bridges  now  existing  over  the  Upper  Mississippi  Kiver  all  of  them  give  a  heightT»f 
over  55  feet,  and  this  height  will  permit  the  passage  of  ail  steamers  now  in  use  on  the 
Upper  Mississippi  and  of  stearoern  best  adapted  to  the  Upper  Mississippi  trade  at  all 
stages,  provided  their  chimneys  be  lowered  at  extreme  high  water.  This  height  of 
55  leet,  while  it  is  not  as  great  as  might  be  desired,  will  be  acceptable  by  the  river 
interests  of  the  Upper  Mississippi  as  a  compromise.  All  bridges  are  obstructions  to 
navigation,  and  each  bridge  adds  its  quota  to  the  expense  of  transportation,  attend- 
ing delays,  and  difficulties  of  passage  through  it.  Bridges  with  inadequate  spans  and 
openings  cause  more  trouble,  delay,  and  expense  to  navigation  than  bridges  with 

£  roper-sized  spans  and  openings.    The  dimensioifB  of  existing  bridges  over  the  Upper 
[issifisippi  (excepting  height  of  high  bridges)  should  not  m  taken  as  a  guide  in  es- 
tablishing the  dimensions  to  be  preserved  in  future  bills. 

The  conditions  on  the  Illinois  are  similar  to  those  on  the  Upper  Mi<sis8ippi,  and  the 
business  which  is  to  be  handled  on  the  Illinois  (in  its  future  improved  condition)  is, 
excepting  rafcs,  the  same  as  the  business  of  the  Upper  Mississippi,  and  requirements 
as  to  bridges  should  be  about  the  same,  with  the  exception  that  on  the  Illinois,  there 
being  no  raft  interest  to  accommodate,  draw-openings,  it  is  thought,  need  not  exceed 
160  feet  as  provided  for  in  the  bill. 

In  the  opinion  of  the  committee  the  conditions  required  for  brid^  over  the  Upper 
Mississippi  at  various  points  above  the  month  of  the  Missouri  being  the  same,  and 
those  for  bridges  on  the  Illinois  being  essentially  the  same  as  on  Upper  Mississippi, 
and  with  che  idea  that  it  is  advisable  to  simplify  the  bill  as  much  as  possible,  it  is 
suggested  that  all  the  requirements  for  the  Upper  Mississippi  and  the  Illinois  be  com- 
bined in  one  section.  For  the  reasons  given,  the  committee  recommend  the  omission 
of  sections  12,  13,  and  18,  and  the  snbstitution  of  the  present  section  as  appended. 

The  present  project  for  the  improvement  of  the  Illinois  River,  which  the  United 
States  and  the  State  of  Illinois  are  now  carrying  into  execution^  contemplates  the 
aocommodatlon  of  steam-boata  of  the  same  claea  as  those  navigatmg  the  upper  Mis- 
aisaippi  and  Missouri  rivers. 

A.  Mackenzie, 

Atajor  of  Engineen, 
Thos.  H.  Handbury, 
Major  of  Jiingineer$. 

Ssc.  12.  That  all  high  bridges  over  the  Mississippi  River  above  the  mouth  of  the 
Missouri,  and  over  the  Illinois  and  Des  Plainee  rivers,  authorissed  by  this  act,  shall 
liave  one  or  more  channel-spans,  each  bavins  not  less  than  350  feet  clear  channel- way 
«Dd  not  less  than  56  feet  clear  head-room  at  high  water. 

That  all  low  bridgea  over  the  same  shall  have  two  or  more  draw  openings,  each 
having  not  less  than  200  feet  clear  channel-way,  and  in  addition  to  said  draw  open- 
inga.  all  said  low  bridges  shall  have  one  or  more  fixed  channel-spans,  each  having 
not  less  than  350  feet  clear  ehannel  way ;  and  every  part  of  the  superstructure  of  said 
low  bridges  shall  give  a  clear  head-room  of  not  less  than  10  feet  at  high  water: 
PiroHcM,  That  all  spans  of  both  the  high  and  low  bridges  shall  be  so  located  as  to 
afford  the  greatest  possible  accommodation  to  the  river  traffic :  Provided  al$o,  That  in 
ease  of  alow  bridge,  if  the  physical  characteristics  of  the  locality  so  require  and  the 
interests  of  navigation  be  not  injured  thereoy,  the  lengths  of  the  fixed  spans  or  the 
nuiober  of  draw  openings  may  be  reduced :  Provided  aleOf  That  if  the  interests  of  nav- 
igation ao  lequire,  the  clear  channel  ways  of  any  bridge  located  in  the  immediata 
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Yicinity  of  an  «xistiDff  bridge  legalized  by  an  act  of  Congress  may  be  made  to  eone- 
spond  in  length  and  location  of  spans  to  the  clear  channel-spans  of  said  existan^ 
bridge :  Provided  alao,  That  for  any  two  adjacent  draw  openings  of  200  feet  each,  one 
draw  opeoing  of  300  feet  may  be  substituted,  if  the  intereste  of  navigation  be  not  in- 
jured thereby :  Provided  further.  That  in  low  bridges  over  the  Illinois  and  Des  Plainea 
rivers,  two  or  more  draw  openiugs  of  not  less  than  160  feet  each  may  be  permitted: 
Provided  further,  That  on  the  Miesissippi  River  above  the  mouth  of  the  Missouri  and 
on  the  IlliDois  and  Des  Plaines  rivers,  all  bridges  may  be  constmcted  as  pile  and  pon- 
ton bridges  similar  to  the  ponton  railway  bridge  at  Prairie  dn  Chien,  Wis.,  legalized 
by  act  of  Confess  approved  Jane  6, 1874,  and  such  bridges  shall  be  provided  with  a 
ponton  draw  giving  not  less  than  400  feet  clear  channel  way  for  each  navigable  chan- 
nel of  the  river,  and  such  other  openings  for  the  passage  of  rafts  and  logs  as  in  the 
opinion  of  the  Secretary  of  War  may  l^  necessary  :  And  provided  further.  That  pile 
and  ponton  bridges  shall  be  subject  to  all  the  restrictions  of  this  act  as  regards  plana, 
location,  and  accessories  as  provided  for  in  case  of  high  and  low  bridges  so  far  as  they 
are  applicable  to  such  kind  of  bridges. 

Moved  by  Colonel  Siiter  that  this  report  be  accepted  and  the  recom- 
mendations adopted.    Seconded  by  Major  Miller.    Carried. 
}^be  committee  on  sections  14, 15, 16, 17  then  reported  as  follows : 

The  committee  appointed  by  resolution  of  the  Board  of  January  19,  1888,  to  report 
on  sections  14, 15, 16, 17,  of  Senate  bill  275,  have  the  honor  to  submit  the  following: 

Strike  out  section  14  and  substitute  therefor  the  following: 

Skc.  14.  That  all  bridges  over  the  Mississippi  River  between  the  month  of  the  Mis- 
souri River  and  a  point  8  miles  above  the  Kads  bridge  over  the  Mississippi  River  at 
Saint  Louis,  Mo.,  snail  be  high  bridges,  with  unbroken  and  coutinnous  spans  having 
at  least  one  channel-span  of  not  less  than  500  feet  clear  water-way  ;  all  other  spans 
to  have  a  clear  water-way  of  not  less  than  40U  feet;  all  spans  to  have  a  clear  head- 
room of  not  less  than  55  feet  at  hi^hewater.     * 

The  committee  is  governed  by  the  following  considerations  in  recommending  the 
change  suggested: 

Low  bridges  are  considered  inadmissible  below  the  mouth  of  the  Missouri  River  on 
account  of  the  intolerable  delay,  danger,  and  difficulty  of  passage  offered  and  liabili- 
ties of  change  in  the  position  of  the  channel. 

Channel-spans  of  500  feet  are  suggested  as  affording  ample  and  necessary  facility 
for  the  passage  of  the  large  rafts  which  come  down  the  river.  Other  spans  of  400  feet 
are  recommended  as  required  to  afford  ample  water-way  for  the  flood  water  of  the 
river  and  fair  facility  for  passing  through  snch  spans,  if  desired,  at  high  water.  A 
clear  head-room  of  55  feet  is  recommended  as  giving  sufficient  room  to  allow  the  pas- 
sage of  all  boats  now  navigating  this  or  the  river  above,  or  that  can  now  pass  under 
the  £ads  bridge. 

The  committee  also  recommend  that  for  section  15  the  following  be  substituted: 

Sec.  15.  That  all  bridges  over  the  Mississippi  River,  between  the  Bads  bridge  over 
said  river  at  Saint  Louis,  Mo.,  and  a  point  ti  miles  above  said  bridge,  shall  ^  high 
bridges,  with  unbroken  and  continuous  spans,  and  shall  have  channel-spans  of  not 
less  than  500  feet  clear  water-way  over  that  portion  of  the  river-bed  included  be- 
tween the  harbor  wbarf  lines  as  now  established  or  as  may  hereafter  be  established 
by  proper  authority ;  all  spans  over  the  remaining  portion  of  the  present  river-bed 
to  have  a  clear  water-way  of  not  less  than  300  feet,  and  the  clear  head-room  under  all 
spans  shall  not  be  less  than  55  feet  above  high-water  mark. 

Your  committee  is  constraiuod  to  this  action  by  the  stime  considerations  as  above 
mentioned,  and  in  addition  by  a  desire  to  so  plan  the  bridges  which  may  be  con- 
structed in  the  harbor  of  Saint  LouIh  as  to  afford  the  least  obstruction  to  harbor  traf- 
fic, and  to  conform  to  such  harbor  lines  as  are  now  or  may  be  hereafter  established. 
Your  committee  recommend  for  section  16  the  following  substitute : 

Sec.  16.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  at 
Saint  Louis,  Mo.,  and  the  month  of  the  Ohio  River  shall  be  high  bridges  with  unbro- 
ken and  continuous  spans,  having  at  least  one  channel -span  of  not  less  than  700  feet 
clear  water-way;  all  other  spans  to  have  a  clear  water-way  of  not  less  than  500  feet. 
All  spans  to  have  a  clear  head-room  of  not  less  than  70  feet  at  high  water. 

The  changes  recommended  are  judged  desirable  for  the  following  reasons: 

The  length  of  a  full  or  high-water  tow  of  the  Mississippi  Valley  Transportation  Com- 

Sany  is  660  feet,  and  in  navigating  snch  a  tow  down  stream  it  is  absolutely  necessary  to 
ank  or  work  obliquely  to  the  current.  These  tows  are  also  subject  to  much  trouble  on 
account  of  wind,  exposing  as  they  do  a  very  large  snrface,  about  15 -feet  above  water, 
to  its  influence.  For  these  reasons  it  would  be  a  very  exceptional  case  when  one  of 
these  tows  could  pass  throngh  the  channel-spans  in  a  normal  direction.  On  the  con- 
trary an  oblique  passage  would  generally  be  made.  The  committee  are  therefore  of 
the  opinion  that  a  channel-span  of  700  feet  is  the  least  that  should  be  allowed  for 
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the  oonvenience  of  sncli  traffic.    The  other  spans  are  made  at  least  500  feet  for  con- 
venience of  navigation  and  for  the  passage  of  floods  of  hish  water. 

The  draw-spans  are  omitted  as  entirely  unnecessary  in  a  nigh  bridge ;  a  clear  head- 
loom  of  70  fi^et  being  considered  ample  to  allow  the  passage  of  all  boats  now  navi- 
gating, or  likely  in  the  future  to  navigate,  this  portion  of  the  river  if  they  lower  their 
obimneys,  ample  room  being  thus  allowed  for  height  of  pilot-house. 

For  section  17  substitute  as  follows: 

Sec.  17.  That  all  bridces  constructed  over  the  Mississippi  River  between  the  month 
of  the  Ohio  River  and  Natchez,  Miss.,  shall  be  high  bridges  with  unbroken  and  con- 
tinuous spans,  having  at  least  one  channel-span  of  not  less  than  800  feet  clear  water- 
way, all  other  spans  to  have  a  clear  water-way  of  not  less  than  600  feet.  All  spans  to 
Lave  a  clear  head-room  of  not  less  than  70  feet  at  high  water. 

The  considerations  which  lead  the  committee  to  recommend  these  dimensions  are  the 
same  as  for  changes  deemed  advisable  in  the  last  section.  In  this  part  of  the  river 
the  large  coal-tows  from  Pittsburgh  are  880  feet  in  length  and  create  a  necessity  for  a 
corresponding  increase  in  width  of  channel-span.  This  Increase  is  not  made  in  the 
same  proportion  as  above  because  these  coal-tow^  being  very  low  in  the  water,  are  not 
so  liable  to  be  affected  by  wind. 

Chas.  R,  Suter, 
Lieut  Col,  of  Engineern,  U.  S*  A, 
A.  M.  Miller, 
Major  of  Engineers,  U,  S,  A, 

Saint  Louis,  January  20, 1888.' 

The  report  was  accepted.  Colonel  Suter  moved  the  adoption  of  sec- 
tioDs  14  and  15  as  amended  by  committee.    Carried. 

Colonel  Suter  moved  adoption  of  section  16  as  amended  by  commit- 
tee.   Seconded  by  Major  Miller.  • 

Discussion  followed. 

Last  motion  withdrawn  by  Colonel  Suter.  The  following  was  moved 
by  Major  Miller: 

Beeolvedy  That  in  the  opinion  of  the  Board,  draw  openings  in  bridges  between  the 
£ads  Bridge  at  Saint  Louis^  Mo.,  and  the  mouth  of  the  Ohio  River  are  not  admissible. 

Seconded  by  Colonel  Suter. 

Major  Handbury  moved  to  amend  Major  Miller's  resolution  above  by 
adding  the  words  at  the  end  of  the  resolution,  ^'  under  any  circumstances." 

Seconded  by  Major  Mackenzie. 

Amendment  carried — 3  ayes  to  1  no.  Vote  on  resolution  as  amended — 
resolution  lost  by  tie  vote. 

The  following  was  moved  by  Majoi:  Mackenzie: 

Seschedf  That  in  the  opinion  of  the  Board  steamers  can  not  safol^  pass  through 
draw  openings  of  practicable  width  in  bridges  over  the  Mississippi  River  below  the 
£ads  Bridge. 

Seconded  by  Colonel  Suter.    Carried  unanimously. 

Moved  by  Colonel  Suter  that  the  substitute  for  section  16  be  adopted, 
leaving  out  of  consideration  for  the  present  the  last  clause. 

Seconded  by  Major  Miller.    Carried  unanimously. 

Colonel  Suter  moved  that  the  remainder  of  the  substitute  for  section 
16  be  adopted. 

Seconded  by  Major  Miller. 

M^or  Miller  moved  to  amend  the  clause  above  referred  to  by  substi* 
tuting  65  feet  for  70  feet. 

Accepted  by  Colonel  Suter, 

Discussion  followed. 

Amended  motion  carried — 3  to  1. 

Major  Miller  moved  the  adoption  of  the  substitute  for  section  17. 

Seconded  by  Colonel  Suter.  Carried— 3  to  1,  Major  Handbury  voting 
in  the  negative.    See  minutes  of  January  30,  l^iSS. 
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Major  Miller  moved  that  section  5  of  Senate  bill  275  be  omitted  in 
the  recommendations  of  the  Board. 
Seconded  by  Colonel  Suter.    Carried. 
Adjourned  at  1.30  p.  m.  to  meet  at  10  a.  m.  to-morrow. 


Saint  Louis.,  Mo.,  January  21, 1888. 

Board  met  at  10.20  a.  m.,  pursaant  to  a(^ournment.  Present,  all  the 
members  and  the  recorder. 

Mn  John  F.  Dravo,  representing  the  Pittsbnrgh  Coal  Exchange,  then 
came  before  the  Board  to  describe  their  necessities  in  the  matter  of 
bridges  over  the  Mississippi  River.  He  gave  his  reasons  to  show  that 
the  Lower  Mississippi  is  absolutely  needed  for  transportation  of  coal 
fleets  in  order  to  supply  the  Mississippi  Valley  with  coal  ]  says  the  rail* 
roads  can  not  supply  the  demand. 

Asks  a  channel- way  of  1,000  feet ;  says  800  feet  is  absolutely  the  least 
they  can  get  along  with. 

Mr.  Dravo  laid  before  the  Board  two  diagrams  of  coal  tows,  one  a 
tow  of  the  steamer  Jos.  B,  ^Yilliams: 

Total  leDp^tb  of  tow,  inclading  to  w-boa t  and  her  wheel feet . .      1, 033 

Total  width do  ..  256 

Total  number  of  pieces  in  the  tow..' 39 

Cargo bnshela..  821,640 

The  other  tow  was  of  the  steamer  TF.W.  (yNeUl,  May  17, 1886: 

Total  length,  inclading  tow-boat  and  her  wheel feet . .  904 

Total  width do  ..  310 

Total  number  of  pieces  in  tow 41 

Total  cargo bushels..  764,546 

The  diagrams  are  herewith. 

The  sizes  of  tows  have  largely  increased  si  noe  1882.  He  wants  bridge- 
piers  to  be  located  by  Government  engineers.  Mr.  Dravo  also  sub- 
mitted a  table  of  heights  of  pilot-houses  and  chimneys  of  coal  tow-boats; 
also  left  a  newspaper  cutting,  hereto  appended.    He  left  at  11.10  a.  m. 

[S.  W.  ICsoBonald,  coal  ganger  i  office  166  Third  aTcnne,  resideaoe  Vo.  628  West  Chestnat  street] 

— ^—  bnehels. 

LonsviLLB,  Kt.,  March  19, 1687. 
Measurement  of  Pittsburgh  ooal  ibr  Grand  Lake  Coal  Company  and  others. 
Thirty  boats  and  foor  barges  lamp  ooal  and  one  barge  nut  ooal  No.  — »-.  per  stoamer 
Job.  B.  Williami  to  New  Organs. 
Contains  — —  bnshels. 

atif  Meaiunt. 


Boat,  Grand  Lake.... 

do ••••......•. 

1.053  C. 

i;i74  '• 

1,193  •* 
LIW  •• 
1.196  " 

1.216  •• 

1.217  " 

1.218  " 

1.219  " 
1,220" 

1.224  " 

1.225  " 

1.226  " 

1.227  •• 
1,281  " 

BuMheU. 
16,761 
23,312 
26^072 
26,290 
25.888 
24,261 
25,017 
26.084 
24.420 
24^662 
28,001 
23.480 
24.653 
24,667 
84,868 

V  *  p  n  A 

T.J.W 

do 

J.D.  Riffher..... 

do 

Do 

do 

*nT  n  Co      . 

do 

M  A  R  s:  c.  ci  .ii"r..iir..."!i.:!: 

do 

w'K  &&CO....I • 

do 

Home  A  B •••...*••...• 

do 

W.  N.  &  A  Co • 

J.D.B 

Do                      ••  ■••••••••••••••«• 

do 

do 

Do 

TV* 

do 

lL*P.Q.0.Co 

■•■•■■OV  ■.•■■■.••••••••■.■■•. 
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W.K.B 

Boat,  Grand  Lake •••... 

1,282  C. 

1.233  " 

1.234  •* 

601  " 

602  " 
945  •• 

1,052  " 
23  " 

894  " 

900  •• 
001  " 
006  " 
916  •• 

921  " 

922  " 

180  " 
182  •' 
251  " 
256  " 
267  " 

8  " 
1,001  " 
1,157  " 
1,028  " 

SusheU. 
24. 778 
24,846 
25.392 
13,386 
12,614 
11,480 
9;  927 
11,963 

M.  &  P.O 

'do .....1. 

W.N.R 

do 

Rtaits r 

Barse.  Grand  Lake  ........ 

Do 

do 

Do 

Barfce,  Grand  Lake  (wood).. 
do 

Po 

Do 

Barge  nnt,  Grand  Lake  S.  & 

Boat,  Homer  and  Koberta, 

H.  &  R.  pit  measure. 
do 

494,498 

For  Homer  A,  Hobarts. .................. 

23,045 

24,006 
24,202 
24,745 
24.003 
23,099 
23.128 

Do 

Do 

do 

Do 

do 

Do 

Do 

do 

Do • 

....    do 

Boat,  O'Neill  &  Co 

167,128 

Pot  O'Neill  ftCo 

24,121 
28.856 
24,012 
24.057 
23.608 

Do 

'do 

Do 

do 

Do 

do 

119,654 

12;  882 

9.570 
6^010 
11.908 

Fnel: 

Barge  nut  and  T.  D.  R 

Bottt  nut  alAclr,  Gnuad  Lalce 

781,180 

Sided  flat  nut,  Grand  Lake -  - 

Coaled  out  of  l>arge  lump  ooal.  Grand  Lak 

jb  ..•.••••..••••..•••••.•••... 

40,400 

821,640 

[Newipaper  cntting.] 


Thursday,  January  19, 1888. 


Lake  ErU  Di$eHmination,^Bq^art  of  the  Commisnon  faviMr$  the  Railroad  Company, 

The  official  report  of  the  decision  of  the  interstate  Commerce  Commission  in  the 
ease  of  Riddle,  Dean  and  Company  r$,  the  Pittsburgh  and  Lake  Erie  Railroad  Com- 
pany, deciding  some  very  important  and  interesting  points,  and  in  favor  of  the  rail- 
road company,  has  Just  been  published.  Both  shippers  and  railroad  men  have  been 
awaiting  the  report  with  anxiety.  The  coal  company  complained  first  that  the  Lake 
Erie  Rauroad,  in  violation  of  section  3  of  the  act  to  regnlate  commerce,  was  gnilty 
of  giving  unlawful  preference  to  other  coal  miners  along  the  Pittsburgh,  McKeesporfe 
and  Tonghiogheny  Railroad,  by  refusing  to  furnish  their  proportion  of  cars  daily  to 
the  Rainbow  Coal  Company  and  the  Lake  Shore  Gas  Coal  Company,  for  shipments 
of  coal  to  Buffalo,  N.  Y. ;  second  by  giving  unlawful  preference  to  the  coke  crade ; 
and  third  in  failing  to  comj^el  the  various  mills  and  furnaces  located  aloug  its  line  to 
unload  ore,  limestone,  and  iron  promptly  from  its  cars,  but  allowed  them  to  stand 
loaded  for  days  at  a  time  on  their  sidings,  and  1  hereby  gave  an  nnlawfiil  preference  in 
~  this  matter  to  the  undue  and  reasonable  prejudice  and  disadvantage  of  the  Raiubow 
Coal  and  the  Lake  Shore  Gas  Coal  Company,  aud  other  mines  represented  by  com* 
plainants. 

The  commission  finds  that  the  Lake  Erie,  operating  the  Pittsburgh,  McKeesport  and 
Tonghiogheny,  is  an  independent  line  with  close  running  arrangements  and  the  ex- 
change of  business  between  the  Atlantic  and  Great  Western  Railroad  Company  aud 
the  Lake  Shore  and  Michigan  Southern  Railroad  Company.  These  arrangements 
providing  for  the  exchange  of  business  do  not  contain  any  provision  that  is  in  conflict 
with  the  right  of  the  connecting  company  to  give  directions  as  to  the  trafiSo  in  the 
handling  of  which  their  cars  ehall  be  used,  when  furnished  t>y  either  of  them  to  the 
Pittsburgh  and  Lake  Erie  Railroad  Company,  to  be  loaded  and  returned  to  points  on 
their  respective  lines.  The  bulk  of  the  equipment  of  the  Pittsburgh  and  Lake  Erie  is 
used  for  its  local  business  between  New  Haven  and  Tonnestown. 

At  the  time  when  this  complaint  was  made,  asstatedin  tneopinion,there  wasa  ''car 
famine,"  and  the  road  could  only  furnish  about  one-half  the  number  of  cars  required 
for  the  transportation  of  coal  and  coke.  There  was  a  blockade  at  Buffalo,  and  cars 
canying  coid  to  that  market  were  detained  on  the  sidings  therefrom  ten  days  to  two 
weeks.  In  consequence  of  this  orders  were  issued  by  the  connecting  lines  of  the  Lake 
Erie  load  against  naving  any  of  their  cars  loaded  for  Buffalo,  the  object  being  to  keep 
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their  cars  at  home  along  their  own  line  in  transporting  coal  and  coke  to  Ashtabula  and 
Cleveland.  The  evidence  does  not  show  that  any  other  persons  applied  to  the  com- 
pany for  coal  cars  to  Buffalo  daring  this  penod,  although  it  does  show  that  the  com- 
pany refused  to  allow  coal  cars  to  go  there  for  any  shipper  during  this  period  on  ae- 
Gonnt  of  the  reasons  assigned. 

In  conclusion  the  Commissioners  say  that  they  are  unable  to  perceive  by  whatcon- 
struction  the  evidence  could  be  held  to  sustain  the  charge  of  **  unlawful  preference." 
The  Pittsburgh  and  Lake  Erie  Railroad  Company  was  not  permitting  any  of  its  can 
to  go  to  Buffalo  for  reasons  which  were  sufficient.  The  report  continues:  '*It  is  in 
no  way  in  conflict  with  either  the  spirit  or  the  letter  of  any  of  the  provisions  of  the 
act  to  regulate  commerce.  These  reasons  were  that  on  account  of  causes,  for  which 
it  was  in  no  w^ay  responsible,  and  for  which  in  no  way  it  could  be  Justly  blamed,  the 
company  then  had  more  work  than  it  could  possibly  do  in  transporting  freights  over 
its  own  line,  and  if  it  had  permitted  its  coal  cars  to  go  to  Buffalo  with  coal  for  these 
two  mines  it  would  have  thereby  rendered  itself  less  able  to  serve  all  the  business 
over  its  line.  The  company  had  its  legal  duty  to  perform.  Its  first  and  most  pars- 
mount  legal  dnty  to  the  shipping  public  was  to  make  its  eutii*e  freight  equipment  do 
its  utmost  in  serving  the  shippers  along  its  own  line.'' 

Dimen»xon$  and  heights  of  Ohio  River  eoal  Uno-hoata, 


Steamers. 

Length. 

Breadth. 

Height 
to  top 
of  pilot, 
honae. 

Height 

to  top 

ofohiBi. 

neya. 

"W  W.  O'Neill 

Feet 
245 
2,'>j 
237 
•23.-> 
235 
195 

FeeL 
52 
52.6 
48 
45 
45 
42.4 

FeeL 

50 
52 
48 
54 

52 
48 

00 

Job.  B.  WilliamB 

86 

John  A.  Wood.... * 

7B 

Boa« 

84 

Kavmond  Homer.... ...... >•..•-•••. ........................ 

83 

8mokvCitv        

16 

John  F.  Walton 

Harry  Brown........... - 

230 
20U 
200 

62"** 

as 

35 

55 
46 
45 

tn 

Frod  Wilson 

Diok  Fulton............. -- 

Dan  Kaine - 

Jim  Wood 

108 
228 

37 

42 

t.... 

44 

50 

8.  L.  Wood 

80 

Iron  Age...... 

IronsidBS  ...■.•...>...................•.•...............•.... 

V/V'.yX":::":. 

Anna  Koberts • 

175 
175 
14S) 
198 
153 
19R 
238 
240 
188 
190 

89 
82 
26 
36 
27 
87 
48 
46 
39 
88 

42 
86 
28 
42 
27 
44 
50 
45 
•45 
45 

Nellie  Spear 



Joa.  Warne 

Tom  Reese,  No.  2. 

B.  D.Wood. 

Grand  Lake 



Alice  Brown...... ••...•.•• 

61 

Charley  I^rown ...... ..■..■••■■..•.....•«•..•.....•.•.•••>••- 

Sam  Brown. 

Alex  Swift 

The  miDutes  of  yesterday's  meeting  were  then  read,  amended,  and 
approved. 
Major  Mackenzie  moved  the  following  change  in  Senate  bill  'So.  275: 

Section  4,  line  13  (19  pencil  corrected  copy),  after  "water"  add  "and  said  draw 
opening  shall  be  visible  from  all  parts  of  the  channel  for  a  distance  of  not  less  than 
1  mile  above  said  opening;  and  wherever  practicablCi  and  in  the  interests  of  naviga- 
tion, all  bridges  located  m  the  vicinity  of  important  landings  shall  be  placed  above 
rather  than  below  said  landings." 

Seconded  by  Majdr  Miller.    Carried. 
Moved  by  Major  Mackenzie  that  in — 

Section  12,  line  18  (pencil  copy),  there  he  added  after  the  word  "  traffic"  the  words 
''  and  a  draw  opening  of  low  bridges  shall,  if  practicable,  be  located  next  or  near  one 
shore."  Section  12,  line?  (pencil  copy),  after  word  "  water  "  add  "  and  the  clear  head- 
room nnder  other  than  channel-spans  may  be  less  than  55  feet,  provided  that  no  part  of 
Bach  snporstmcture  shall  give  a  less  head-room  than  10  feet  at  high  water,  and  that 
the  interests  of  navigation  be  not  injured  by  such  reduction  in  height  of  said  fixed 
•pans." 
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Seconded  by  Major  Miller.    Carried. 
Moved  by  Miyor  Mackenzie  that  in — 

Section  4,  Hue  20  (pencil  copy),  there  be  added  after  the  words  "ohannel-spans" 
the  words  ''  or  draw-openings,''  and  in  section  4,  line  22  (pencil  copy),  after  the  word 
""  reanired  "  the  words  "  as  a  part  of  the  necessary  accessory  works  provided  for  in  this 
act,^  and  in  section  4,  line  40  (pencil  copy),  to  omit  the  word  ** require"  and  snbsti- 
tnte  *'  also  require  as  a  part  of  said  necessiEtfy  accessory  works." 

Adopted. 

The  rollowing  change  was  moved  by  Major  Mackenzie : 

Section  4,  line  8  (pencil  copy),  omit ''  and  provided  with  sach  sheer^booms.  gnard* 
fences,  or  other  structures." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie: 

Section  20,  line  55  (pencil  copy),  after  the  word  "  reports,"  add  the  words  "that  the 
bridge  is  not  a  pnblio  necessity  or ;"  and  add  at  the  end  of  section  20,  **  that  whenever 
the  Secretary  of  War  has  good  reason  to  believe  that  any  of  the  provisions  of  sections 
8,  9,  and  25  of  this  act  have  not  been  complied  with  by  any  persons  or  company  own- 
ing, controlling,  or  operating  a  bridge  antnorized  under  the  provisions  of  said  act,  it 
shall  be  the  duty  of  the  Secretary,  on  satisfactory  proof  thereof,  to  require  the  said 
persons  or  company  to  comply  with  the  provisions  of  said  sections,  and  on  failure  of 
said  persons  or  company  to  comply  with  the  said  requirements  within  a  reason- 
able time,  the  Secretary  of  War  shall  proceed  to  cause  the  necessary  work  required  by 
law,  in  the  form  of  additions,  alterations,  repairs,  or  removal  of  pbstrnctions  to  be 
tnade  at  the  expense  of  the  United  States,  and  shall  refer  the  matter  without  de- 
lay to  the  Attorney -General  of  the  United  States,  whose  duty  it  shall  be  to  institute, 
in  the  name  of  United  States,  proceedings  in  any  circuit  court  of  the  United  States, 
in  which  such  bridge,  or  any  part  thereof,  is  located,  for  the  recovery  of  the  cost 
thereof,  and  all  moneys  accruing  from  such  proceedings  shall  be  covered  into  the 
Treasury  of  the  United  States: 

"Provided,  That,  in  the  constrnctionof  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sura  than  fifteen 
thousand  dollars  shall  be  required  to  be  expended  upon  any  one  bridge  in  a  single 
year: 

*^ Provided  further^  That  such  snm  of  money  as  may  be  necessary  to  execute  the  pro- 
visions of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  ofthe 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War." 

Adopted. 

The  following  change  was  moved  by  Major  Mackenzie: 

Section  20,  line  25  (pencil  copy),  for  "one  mile"  substitute  *< three  miles.'' 

Adopted. 

The  following  was  moved  by  Major  Handbary: 

Besolved,  That  for  section  7  of  the  pencil  copy  of  Senate  bill  275  before  the  Board 
the  following  be  substituted: 

"  Skc.  7.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided (Sec.  V4)f  every  span  over  the  water-way  between  the  shore-lines  ofthe  river  at 
high  water  shall  give  a  clear  head-room  not  less  than  that  piescribed  for  those  over 
•channel- ways:  also  that  in  such  high  bridges  one  or  more  wide  or  cbannel-spans,  of 
lengths  to  be  iiereioafter  prescribed,  shall  be  placed  over  the  main  channel  or  chan- 
nels of  the  river;  and  in  case  the  channel  is  variable  the  number  of  channel-spans 
shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes  of 
boats  under  some  part  of  the  bridge  at  all  stages  of  water.'' 

Adopted. 

At  the  request  of  Majors  Mackenzie  and  Handbary,  and  in  order  to 
enable  them  to  obtain  further  iuformatioi  upon  matters  before  the 
Board  which  in  their  opinion  is  essential  to  a  proper  conclusion  of  its 
labors,  the  Board,  at  I  p.  m.,  adjourned  to  meet  at  10  a.  m.  on  Friday, 
January  27, 1888. 
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Saint  Louis,  Mo.,  January  27, 1888. 
Board  met  at  10  a.  m.,  parsuant  to  adjoarnmeiit.    Minotes  of  last 
meeting  were  read  and  approved. 
The  folio wiug  letter  was  laid  before  the  Board : 

PnrsBUROB,  Pa.,  January  24, 1888L 

My  Dear  Sir  :  Id  answer  to  yonr  inqniry  as  to  the  effect  of  lan^e  tows  of  coal  on 
the  cost  of  transportation  y  after  dilligent  search  I  beg  to  submit  as  follows : 

During  the  war,  when  the  towing  system  was  in  process  of  development  and  ateam- 
tngs  had  not  the  capacity  as  now,  10  and  sometimes  15  cents  per  bushel  were  paid  for 
towing  from  Louisville  to  points  below  Cairo.  After  the  war,  when  commercial  and 
trade  prices  had  assumed  normal  values,  the  price  settled  at  about  6  cents  from  Looia- 
ville  to  points  below. 

The  history  and  exx>er!ence  of  the  Grand  Lake  Coal  Company  will  furnish  the  most 
satisfactory  answer  to  your  inquiry.  I  received  from  the  officers  of  the  company  the 
following  statement: 

Commencing  some  time  after  the  close  of  the  war  the  steamer  Grand  Lttke,  with  a 
towing  capacity  often  boats,  received  5  cents  per  bushel  for  towing  from  Louisville 
to  New  Orleans  and  intermediate  points.  The  Grand  Lake  was  succeeded  by  the 
Grand  Lake  No.  2,  with  a  towing  capacity  of  sixteen  boats.  Owing  to  the  decline  in 
transportation  prices,  the  company  sold  No.  2,  and  built  the  preseut  J,  B.  JVilUawiSy 
with  a  present  known  capacity  of  thirty  boats  and  eight  barges,  and  are  now  towing 
coal  with  some  profit  from  Louisville  to  New  Orleans  at  2  cents  per  bushel. 

It  is  claimed  by  parties  in  the  trade  that  if  the  river  is  not  injured  by  artificial  ob- 
structions steamers  will  be  constructed  in  the  near  future  with  a  towing  capacity  of 
fifty  boats,  carrying  1,000,000  and  over  of  bnshelH  of  coal.  Onr  people  claim  that  any 
channel-span  at  Memphis  less  than  1,000  feet  will  endanger  the  passage  of  large  tows, 
as  the  river  at  that  point  has  to  be  **  flanked ; "  the  tow,  instead  of  being  in  a  atraighl 
line,  has  to  be  placed  almost  at  right  angles  with  the  river  channel,  and  would  have 
to  pass  sidewise — the  steamer  and  tow. 

If  the  ''gauge  measure''  of  the  fTiUiams  tow  has  not  been  mailed  to  me,  please  do 
80,  as  the  paper  is  jnst  now  needed  by  the  company. 
Yours,  very  truly, 

JoiiN  F.  Dravo. 

Colonel  SuTER. 

The  foUowlDg  report  of  the  Mississippi  Biver  Commission  on  a  pro- 
posed bridge  at  Memphis  was  then  read: 

[Extraot  from  the  proceedings  of  the  Missiisippi  River  Commiaaion  at  Ita  aeaaion  of  Hay  9  to  H 

1884. J 

General  Comstock,  from  the  special  committee  on  Memphis  bridge,  submitted  as  a 
report  the  draught  of  a  letter,  as  follows: 

Mississippi  Rivkr  Commission, 
On  Board  Stbamrr  Mississippi, 
Aei0  Orleane,  La.,  May  14, 18d4. 
The  Chief  of  Engineers,  U.  S.  Armt: 

Sir  :  I  have  the  honor  to  return  herewith  Honse  bill  No.  2799,  and  the  other  papers 
relating  to  a  bridge  across  the  Mississippi  River  at  Memphis,  Tenn.,  sent  me  with  yonr 
indorsement  of  February  13,  1884,  and  to  submit  the  views  of  the  MissiBsippi  Hiver 
Commission,  which  has  duly  considered  the  subject,  in  reference  to  such  a  bridge. 

The  Commission  has  corresponded  with  the  chambers  of  commerce  at  Pittsburgh  and 
Cincinnati:  with  the  president  of  tjie  Saint  Louis  and  New  Orleans  Anchor  Line,  and 
the  Saint  Louis  and  Mississippi  Valley  Transportation  Company,  and  has  obtained 
information  from  MoJ.  A.  M.  Miller,  United  States  Engineer,  who  has  observed  thiS 
method  followed  by  tows  in  passing  Memphis. 

Maior  Miller  states  that  large  tows  are  775  feet  long  by  192  feet  wide. 

P.  FoUansbee,  of  the  Pittsburgh  Chamber  of  Commerce,  states  that  on  February  27, 
.  1884,  the  steamer   W,   W.    (J^Is'eil  left  Louisville  with  a  tow  of  38  pieces,  carrying 
700,294  bushels  of  coal,  the  length  of  the  tow,  including  steamer,  being  900  feet  and  its 
width  265  feet. 

When  such  fk  tow  meets  a  bend  in  the  river  the  steamer  begins  backing,  to  pnll  the 
upper  end  of  the  tow  and  the  tow  itself  away  from  the  concave  bank.  This  opera- 
tion is  called  flanking.  In  this  way,  in  passing  bends,  the  axis  of  the  tow  becomes 
inclined  to  the  axis  of  the  river^  and  in  oases  of  sharp  bends  or  swift  currents  may  be 
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At  right  ADgles  to  it,  m  seen  In  sketoh  by  Major  Miller,  submitted  herewith.  That 
Bketch  ihows  tows  which  passed  Memphis  going  down  the  eaat  side  of  President's 
Island. 

Major  Miller  states  to  the  Commission  that  tows  also  pass  down  the  west  side  of 
President's  Island,  and  in  that  case,  instead  of  taking  a  positioa  when  below  the  cos- 
tom-hoDse  soch  that  their  axes  are  parallel  to  the  current,  as  in  the  sketchy  they  may 
haye  to  retain  an  obliqae  position  in  passing  nearly  the  whole  of  the  Memphis  front. 
It  mnsc  be  remembered  that  the  channel  on  the  west  side  of  President's  Island  is  the 
main  channel,  is  the  one  which  requires  the  most  flanking,  and  that  in  the  progress 
of  the  improvement  of  tlie  river  it  may  be  advisable  to  close  the  other. 

In  consequence  of  this  necessity  for  tows  when  following  the  main  river  to  flank 
along  nearly  the  whole  of  the  Memphis  front,  the  place  is,  so  far  as  the  interests  of 
navigation  are  concerned,  an  objectionable  one  for  a  bridge. 

The  United  States  is  expending  large  sums  in  improving  the  river,  and  should  per* 
mit  no  one  to  nlace  a  serious  obstacle  to  navigation  in  it. 

In  view  of  tne  facts  stated  and  of  the  possible  increase  in  the  size  of  tows,  the  Com- 
mission is  of  opinion  .that,  if  abridge  is  permitted  at  Memphis,  it  should  have  at  least 
one  channel  span  with  a  clear  opening  at  right  angles  to  tne  current  of  1,000  feet,  and 
that  the  lowest  part  of  this  span  should  be  75  feet  above  extreme  high  water.  There 
is  now  being  built  in  Great  Britain  a  Can  tele  ver  bridge,  ivith  spans  exceeding  1^700 
feet,  for  a  railroad. 

The  report  was  adopted. 

A  firae  extract. 

Smith  S.  Lkach, 
Captain  of  EngineevBt 
Secretary  MtBsiaBippi  Biver  Commis&iou. 

The  following  letter  was  laid  before  the  Board : 

Jeffsbsonyillb,  Ind.,  January  24, 1883. 
MsJ.  A.  Mackenzie, 

Saint  Louia^  Mo, : 

Dear  Sir  :  Tour  letter  of  the  21st  duly  to  hand.  The  bridffe  anestion  is  one  that 
has  bothered  the  liver  men  for  several  years,  and  it  will  be  a  hara  matter  to  get  up  a 
Jaw  that  will  suit  them.  The  channel  of  the  Mississippi  is  ao  changeable  that  it  will  be 
almost  impossible  to  bridge  it  without  interfering  with  the  navigation.  As  the 
bridges  are  sure  to  come,  the  question  to  build  them  so  that  they  will  interfere  as 
little  as  possible  with  the  navigation  of  the  streams  which  they  cross  is  the  vital 
qneetion  to  be  considered.  The  cross-currents  and  the  great  change  in  the  channel 
in  high  and  low  water  is  the  real  question  to  consider.  If  the  current  or  channel 
always  mn  in  one  place  there  would  be  no  trouble  whatever.  The  best-posted  steam- 
boat men  say  that  all  spans  should  be  long  or  channel  spans,  so  a  boat  could  eo 
through  any  of  the  spans  in  all  stages  of  the  water,  and  if  there  is  a  draw  it  should 
be  near  or  next  to  the  shore,  as  they  would  never  use  it  only  in  extreme  high  water. 
The  coal  men  want  room  in  width,  and  they  are  not  so  particular  as  to  height,  and 
tbey  say  the  spans  should  not  be  less  than  600  feet  for  safety  in  passing  through. 

Some  of  the  coal  tows  that  go  south  are  from  900  to  1,200  feet  long  and  from  200  to 
250  feet  wide ;  so  yon  can  see  that  when  caught  in  a  cross  current  they  are  hard  to 
manage  and  want  all  the  room  they  can  get.  So  you  can  see  why  the  coal  and  barge 
men  cry  for  side  room  and  the  packets  for  head-room. 

Some  of  the  Anchor  Line  boats  when  light  are  64  feet  from  the  water  to  the  top  of 
the  pilot-house.  I  think  this  can  be  lowered  some  8  or  10  feet  without  any  serious 
inconvenience  to  the  boats.  I  think  they  are  a  little  over  the  average  height  of  riv%r 
boats,  although  some  of  the  cotton  boats  in  the  South  are  still  higher.  However,  I 
think  the  Anchor  Line  boats  are  the  extreme,  and  if  you  go  by  them  you  can't  miss  it 
much,  and  any  law  based  on  their  size  would  give  general  satisfaction. 

Advocate  ali  the  room  that  yon  can  both  ways  consistently  with  the  safety  of  the 
structure.    The  more  room  that  you  can  give  the  better  it  will  be  for  navigation. 

I  hope  this  little  information  will  be  of  some  use  to  you,  and  I  am  at  all  times  at 
your  service  for  all  I  can  do  or  know. 

I  have  been  quite  busy  in  the  yard  for  the  last  year,  snd  I  expect  to  put  in  marine 
ways  this  coming  summer.  Do  you  expect  to  build  any  boats  for  your  department 
this  season  t 

With  regards  to  all  and  best  wishes  for  your  saocess,  I  am, 
Beapeotf uUy,  yourS| 

£D.  J.  HOWABD. 
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The  following  were  laid  before  the  Board : 

Saint  Louis,  Mo.,  January  26,  18S8L 

A.  H.  Blaisdkll,  Esq., 

AsaUtant  Engineer, 

THE  WYOMING. 

TMt 

Height  to  top  of  pilot-house M 

Height  to  top  of  chimueys 63 

DimensioDB: 

Length  of  boat S3 

Beam 45 

DAGOTA.H. 

Height  to  top  of  pilot-hoase 43 

Height  to  top  of  chimueys &7 

Length  of  boat 2^ 

Beam 50 

Respeotfally,  yonrs, 

jENKn?s  A  Sass. 

[Copy  of  reaolutions  adopted  at  River  Conventioii,  Dnbaqne,  Iowa,  Jaaoary  17  and  18, 1888.] 

'*  One  hundred  and  thirty -three  delegates  present,  representing  the  States  of  iOn- 
nesota,  Iowa,  Wisconsin,  Illinois,  and  Missouri. 

"  We  heartily  indorse  Senate  bill  275,  excepting  the  low-bridge  clause  In  section 
14,  after  the  word  act,  in  line  8,  against  the  adoption  of  which  we  strongly  protest, 
for  reasons  that  a  bridge  so  constructed  in  accordance  with  this  clause  wonld  prove 
a  most  serious  obstruction  to  navigation. 

**  The  proposition  to  construct  such  a  bridge  has  already  been  condemned  by  a  Board 
of  United  States  Engineers  especially  appointed  by  the  Secretary  of  War  to  examine 
.and  report  upon  the  advisability  of  allowing  the  construction  of  a  low  bridge  be- 
tween the  mouth  of  the  Missouri  River  and  the  Eads  bridge,  at  Saint  Louis,  Mo. 

*'  The  adoption  of  this  clause  would  be  in  effect  putting  condemned  special  legisls- 
tion  in  a  general  bill. 

**  We  further  and  respectfully  urge  that  a  section  substantially  as  follows  be  added 
to  Senate  bill  275 :  That  no  charter  or  permit  shall  be  granted  for  the  building  of  i 
second  bridge  in  the  vicinity  of  one  already  in  operation  until  it  has  been  shown  to 
the  satisfaction  of  the  Secretary  of  War  that  the  bridge  already  constructed  is  inade- 
quate for  the  demands  of  traffic.'' 

Saint  Louis  and  Neto  Orleans  Anchor  Line^Tahle  showing  certain  dimensioned 


Name  of  boat. 


City  of  Saint  Lonis.. 
City  of  Now  Orleans 
City  of  Baton  Bouge 

Wilis.  Haya 

Arkansas  City 

Cityof  Vickaburj?... 
City  of  Providence.. 

City  of  Monroe 

City  of  Cairo 

Belle  of  Memphia  . .. 
Crystal  City 


Length 
over  all. 


Feet 


800 
800 
800 
295 
278 
283 
283 
281 
281 
281 
234 


Width 
over  alL 


Feet 


Height 
of  pilot* 
hoase. 


Feet, 


Height  of 
chloineys. 


Feet 


Rnns  between 
Saint  Louis  and— 


New  Orleans. 

Do. 

Do. 

Do. 
Vickabarg. 

Do. 

Do. 
New  Orleans. 
Vicksburs. 

Do. 
Cape  Girardeau. 
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Saint  Louis  and Mi98i88ippi  ValUy  DransporUition  Company— Table  showing  certain  dimen- 

sions. 


Name  of  tow-boat. 

1 
Lenjrtb 
orer  ail. 

Width 
over  all. 

Ueigbt 
of  pilot- 
house. 

^e^jbt 
cbinineyB 

H^iiry  Loarey 

Feet 
245 
245 
240 
225 
225 
2:10 
220 
205 
204 

Feet 

46 
40 
U 
40 
40 
44 
44 
44 
40 

Feet 
.V2 
62 
52 
r»2 
62 
52 
47 
40 
88 

Feet. 
70 

Oakland 

•       74 

Port  Eada.... — 

74 

Fninre  (^'itv  -.. 

75 

Jay  Gould.. 

74 

Joun  Gillmora -- 

70 

HvClioice    • 

70 

Sidney  Dillon 

60 

£.  M.liorton 

60 

The  follo\^ing  copy  of  Senate  bill  275,  as  recommended  to  be  changed 
by  the  Board,  was  then  taken  up  for  consideration. 

The  following  changes  were  adoi)ted: 

Section  1,  line  8,  for  "  liailroads  "  put  "  Railroad."  Line  6,  instead 
of  "  across  the,''  etc.,  substitute  *^  across  the  Missouri  River  between  its 
mouth  and  the  mouth  of  the  Dakota  or  James  River«  and  across  the 
Mississippi  River  between  the  mouth  of  the  Minnesota  River  and 
Katchez,  Miss;  and  across  the  Illinois  and  Des  Plaines  rivers  between 
the  mouth  of  the  Illinois  and  the  city  of  Joliet,  in  the  State  of  Illinois, 
for  railroad  or  other  uses,"  etc.  Line  10,  alter  "  built"  insert  *'  over 
said  rivers." 

Section  2,  line  9,  ^'  to  such  iK)ints,"  to  "  at  such  points." 

Section  3,  line  12,  after  ^<  piers  "  insert  **  measured  on  the  center  line 
of  the  bridge."  Line  14,  strike  out  "  fixed,"  substitute  "  the."  Line  3, 
^Hocal  highest  water"  to  ^Mocal  high- water,  medium  stage  or  lowest 
water-level  at  the  bridge  site  as  determined  by  the  Secretary  of  War." 
Line  18,  erase  "  may  or." 

A  BILL  to  amhorize  the  conatraotion  of  bridges  acroaa  tbe  Miaaonri  Blver  between  it«  month  and 
the  month  of  the  Dakota  or  James  BWer  and  across  tbe  Miaaissippi  Rlyer  between  the  month  of  the 
Minnesota  Biver  in  the  State  of  Minnesota,  and  tbe  port  of  Natchex  in  the  State  of  Mississippi, 
and  across  tbe  Illinois  and  Des  Plaines  rivers  between  tbe  moatb  of  the  Illinois  and  the  city  oi 
Joliet  in  ihe  State  of  Illinois,  and  to  prescribe  the  character,  location  and  dimensions  of  the  same. 

Section  1.  Be  it  enacted  by  ihe  Senate  and  House  of  Representatives  of  the  United  States 
of  America  in  Congress  assemhledf  That  aoy  persons  or  corporations,  having  lawful 
aothority,  may  hereafter,  when  public  necessity  so  demands,  erect  bridges  at  points 
where  said  construction  will  not  materially  affect  the  interests  of  navigation  across 
the  Mississippi,  Missouri,  Illinois,  and  Des  Plaines  rivers,  between  the  points  above 
mentioned  for  railroads  or  other  uses  upon  compliance  with  the  provisions  and  re- 
quirements of  this  act,  and  hereafter  no  bridges  shaU  be  built  within  said  limits  ex- 
cept under  the  said  provisions  and  requirements. 

Sec.  2.  That  tbe  sections  of  this  act  numbered 
shall  be  general  and  shall  apply  to  all  bridges  authorized  under  this  law ;  and  that 
the  sections  numbered 

shall  apply  specifically  to  bridges  to  snob  points  on  tbe  Mississippi,  Missouri,  Illinois, 
and  Des  Plaines  rivers  as  are  covered  by  tbe  sections  eniiaierate<i. 

Sec.  3.  That  wherever  tbe  phrases  **  high  watermark,"  "  medium  stage  of  water," 
or  *'  low- water  mark"  are  used  in  this  act  they  shall  be  held  to  mean  the  local  highest 
water,  medium  stage,  or  lowest  water-level  at  tbe  bridge  site ;  and  wherever  tbe 
phrase  ''dear  head-room"  is  used  it  shall  be  held  to  mean  the  clear  height  measured 
from  the  water  surface  to  the  lowest  part  of  the  superstructure  in  auy  span ;  and 
wherever  the  phrase  "clear  channel- way"  is  used  it  shall  be  held  to  mean  the  clear 
width  of  openings  measured  at  right  angles  to  the  faces  of  the  piers  at  the  elevation 
of  low  water;  and  wherever  tbe  phrase  **  length  of  span  "  is  used  it  shall  be  held  to 
mean  the  distance  between  centers  of  adjacent  piers ;  and  wherever  tbe  phrase  *'  high 
bridge"  is  used  it  shall  be  held  to  mean  a  bridge  of  which  fixed  spans  over  navigable 
channels  are  high  enough  to  permit  the  passage  of  boats  under  them  at  all  stages  of 
water;  and  the  phrase  "  low  bridge  "  shall  be  held  to  meAn  a  bridge  having  an  open- 
ing or  openings  through  which  boats  may  or  can  pass  at  all  stages  of  water. 
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8ec.  4.  That  all  low  bridges  antborized  ander  this  act  shall  be  bo  located  that  a 
good  channel  can  be  kept  and  maintained  for  the  passage  of  boats  at  all  navigable 
stages  of  water;  and  that  the  said  channel  shall  be  made  easily  accessible  by  uoato 
at  all  snch  stages ;  and  tiiat  the  draw  or  pivot  spans  shall  be  located  over  the  above- 
specified  channel  in  such  a  manner  that  one  or  both  of  the  openings  can  bo  conven- 
iently and  safely  reached  by  boats  at  all  navigable  stages  of  water;  and  that  one 
opening  at  least  of  a  draw  or  pivot  span  shall  be  over  the  best  and  most  convenient 
channel  of  the  river,  for  all  classes  of  river  traffic,  at  any  stage  of  water;  ''and  said 
draw-opening  shall  be  visible  from  all  parts  of  the  channel  for  a  distance  of  not  less 
than  one  mile  above  said  opening;  and,  wherever  practicable  and  in  the  interests  of 
navigation  all  bridges  located  in  the  vicinity  of  important  landings  shall  be  placed 
above  rather  than  below  said  landings  '^  and  that  in  all  bridges  with  channel-spans 
or  draw-openings  of  less  than  three  hundred  feet  clear  channel-way  antborized  by 
this  act,  there  may  be  required  as  a  part  of  the  necessary  accessory  works  provided 
for  in  this  act  one  or  more  protection-piers  of  masonry,  crib-work,  or  piling  as  may 
be  directed  by  the  Secretary  of  War,  extending  from  tho  end  or  ends  of  the  draw- 
openins  or  openings,  or  one  of  the  rest-piers  of  the  draw  or  pivot  span,  as  may  be 
directed  by  the  Secretary  of  War,  up-stream  for  a  distance  of  one  thoasand  feet  or  less 
from  the  center  line  of  the  bridge  and  which  prot«ction-pier  shall  be  properly  arranged 
with  ring-bolts,  cavils,  snubbing- posts,  or  similar  accessories  and  fender-planking  so 
as  to  enable  boats  to  tie  up  alongside  of  it  and  drop  down  through  the  draw-open- 
ings at  snch  times  as  it  may  be  dangerous  to  attempt  the  passage  of  the  draw  when 
under  headway;  and  iu  addition  to  the  protection-pier,  the  Secretary  of  War  may 
also  reqnire  as  a  part  of  said  accessory  works  when  a  draw-opening  is  near  shore  that 
the  end  of  the  opening  be  connected  with  the  shore  by  a  substantial  gnard-fence,  ex- 
tending up-stream  in  such  direction  and  to  snch  distance  as  will  render  access  to  the 
said  draw-onening  easy  and  safe  at  all  times;  and  also  that  if,  by  reason  of  the  loca- 
tion of  a  bridge  in  or  near  a  city  harbor,  or  from  any  other  canse,  the  draw-opening  next 
shore  becomes  difficult  of  access  at  any  season  or  seasons  because  of  the  proximity  of 
river  craft  which  are  or  may  be  tied  up  to  the  bank,  or  from  any  other  cause,  then 
the  bridge  company  shall  by  purchase  or  otherwise  extinguish  the  right  tof)b8tnict 
the  entrance  to  the  draw-opening  for  a  distance  of  at  least  seven  hundred  feet  above 
and  seven  hundred  feet  below  the  bridge. 

Sec.  6.  That  all  draw-spans  authorized  by  this  act  shall  be  operated  by  steam  or 
other  reliable  mechanical  power,  and  shall  be  opened  promptly  upon  reasonable  signal 
for  the  passage  of  boats,  except  when  trains  are  passing  over  said  span  or  spans ;  bat 
in  no  case  shall  unnecessary  delay  occur  in  opening  said  draw  after  the  passage  of 
trains;  and  also,  that  in  case  the  opening  of  a  draw  is  delayed  by  reason  of  the  pass- 
ing of  a  train  after  the  signal  has  been  given  from  a  boat  readv  to  pass  through,  the 
draw  shall  be  opened  for  the  passage  of  such  boat  before  another  train  is  allowed  to 
pass  over  the  said  bridge;  nor  shall  there  be  any  unnecessary  delay  in  the  passage  of 
trains  over  the  bridee  or  of  boats  through  said  draw. 

Sec.  7.  That  in  all  high  bridges  authorized  by  this  act,  except  as  hereinafter  pro- 
vided (section  12),  every  span  over  the  water-way  between  the  shore  lines  of  the 
river  at  high  water  shall  give  a  clear  head-room  not  less  than  that  prescribed  fur  those 
over  the  channel-ways ;  also,  that  in  snch  high  bridges  one  or  more  wide,  or  chan- 
nel-spans of  lengthsto  be  hereinafter  prescribed,  shall  be  placed  over  the  main  chan- 
nel or  channels  of  the  river ;  and  in  case  the  channel  is  variable  the  number  of  channel- 
spans  shall  be  increased  so  that  there  may  be  a  good  navigable  passage  for  all  classes 
of  boats  under  some  part  of  the  bridge  at  all  sta^i^es  of  water. 

Sec.  8.  That  all  piers  shall  be  built  parallel  with  the  current  of  the  river  at  that 
stage  of  water  which  is  most  important  for  navigation ;  and  that  riprappingor  other 
protection  for  imperfect  foundations  which  will  lessen  the  required  water-way  will 
not  be  permitted ;  also,  that  piers  which  will  produce  cross-currents  or  bars  danger- 
ous to  navigation  shall  not  be  constructed;  and  if  after  construction  any  piers  or 
protection  walls  are  found  to  produce  the  above-mentioned  effects,  or  if  any  riprap- 
ping  or  other  protection  prohibited  by  this  section  is  found  to  exist,  the  nuisance  shall 
be  abated  or  corrected  by  or  at  the  expense  of  the  parties  owning,  controlling,  or 
operating  said  bridge. 

Sec.  9.  That  any  persons  or  company  constructing  any  bridge  under  authority  of 
this  act  shall  build  and  maintain  at  all  times,  as  accessory  works  to  such  bridge,  such 
booms,  piers,  dikes,  gnard-fences,  and  similar  devices  as  may  be  necessary  to  insure 
at  ail  times  a  permanent  channel  for  a  sufficient  distance  above  and  below  the  bridge 
site ;  and  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  under  or 
through  said  bridge ;  and  if  at  any  time  after  the  construction  of  the  bridge  and  its 
accessory  works  tlio  approaches  to  draw  openings,  channel-spans,  or  raft  passages  in 
bridges  over  the  navigable  waters  referred  to  in  this  act  are  found  to  be  dangeroas 
or  difficult  of  access  by  any  important  class  of  river  traffic,  the  Secretary  of  War 
may,  upon  the  recommendation  of  the  Chief  of  Engineers,  United  States  Army,  order 
the  parties  owning  or  controlling  said  bridge  to  construct  and  maintain  such  add!- 
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tional  sheer-booms,  dikes,  and  other  devices  as  will  obviate  the  dlfflcalty  mentioned : 
whiok  additional  sheer-booms,  dikes,  and  other  devices  shall  be  bnilt  and  maintained 
at  their  own  expense  by  the  parties  owning,  controlling,  or  operatiue  said  bridge. 

Sec.  12.  That  all  high  bridges  over  the  Mississippi  Kiver  above  the  month  of  the 
Missouri  and  over  the  Illinois  and  Des  Plaines  rivers  anthorized  by  this  act  shall 
have  one  or  more  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet 
clear  channel- way,  and  not  less  than  fifty-five  feet  clear  head-room  at  high  water,  ''and 
the  clear  head-room  under  other  than  channel-spans  may  be  less  than  fifty-five  feet, 
provided  that  no  part  of  such  superstructure  shall  give  a  less  head-room  than  ten  feet 
at  hi^h  water  and  that  the  interests  of  navigation  be  not  injured  by  such  reduction 
in  height  of  said  fixed  spans; "  that  all  low  bridges  over  the  same  shall  have  two  or 
more  draw-openings,  each  having  not  less  than  two  hundred  feet  clear  chaunel-way ; 
and  in  addition  to  said  draw-opening  all  said  low  bridges  shall  have  one  or  more 
fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fifty  feet  clear  chan- 
nel-way;  and  everv  part  of  the  superstructure  of  said  low  bridges  shall  give  a  clear 
bead-room  of  not  less  than  ten  feet  at  high  water :  Provided,  That  all  spans  of  both 
high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest  possible  accommo- 
dation to  the  river  traffic,  and  a  draw  opening  of  low  bridges  shall,  if  practicable,  be 
located  next  or  near  shore :  Provided  aUo,  That  in  case  of  a  low  bridge,  if  the  physical 
characteristics  of  the  locality  so  require  and  the  interests  of  navigation  be  not  injured 
thereby,  the  length  of  the  fixed  spans  or  the  number  of  draw  openings  may  be  re- 
duced: And  proHded  aUo,  That  if  the  interests  of  navigation  so  require  the  dear 
channel-ways  of  any  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge 
legalized  by  an  act  of  Congress  may  be  made  to  correspond  in  length  and  location 
oispans  to  the  clear  channel-spans  of  said  existing  bridge :  Provided  alsOj  That  for  any 
two  adjacent  draw  openings  of  two  hundred  feet  eacui,  one  draw  opening  of  three 
hundred  feet  may  be  substituted,  if  the  interests  of  navigation  be  not  injured  thereby : 
Provided  further,  That  in  low  bridges  over  the  Illinois  and  Des  Plaines  rivers  two  or 
more  draw  openings  of  not  less  than  one  hundred  and  sixty  feet  each  may  be  per- 
mitted :  Provided  further,  That  on  the  Mississippi  River  above  the  mouth  of  the  Mis- 
souri and  on  the  Illinois  and  Des  Plaines  river^  bridges  may  be  constructed  as  pile 
and  ponton  bridges  similar  to  the  ponton  railway  bridge  at  Prairie  dn  Chien,  Wiscon- 
sin, legalized  by  act  of  Conffress  approved  Jnne  sixth,  eighteen  hundred  and  seventy- 
four  ;  and  such  bridges  shall  be  provided  with  a  ponton  draw  giving  not  less  than 
four  hundred  feet  clear  channel- way  for  each  navigable  channel  of  the  river  and  sach 
other  openings  for  the  passage  of  rafts  and  logs  as  in  the  opinion  of  the  Secretary  of 
War  may  be  uecessary :  Ana  provided  further,  That  pile  and  ponton  bridges  shall  be 
subject  to  all  the  restrictions  of  this  act  as  regards  plans,  location,  and  accessories 
as  provided  for  in  case  of  high  or  low  bridges  so  £u  as  they  are  applicable  to  snoh 
kind  of  bridge. 

Sec.  14.  That  all  bridges  over  the  Mississippi  River  between  the  month  of  the  Mis- 
souri River  and  a  point  eight  miles  above  the  £ads  bridge  over  the  Mississippi  River 
at  Saint  Lonis,  Missouri,  shall  be  high  bridges  with  unbroken  and  oontinnous  spans 
having  at  least  one  channel-span  of  not  less  than  five  hundred  feet  dear  water-way. 
aU  other  spans  to  have  a  clear  water-way  of  not  less  than  four  hundred  feet,  all 
spans  to  have  a  clear  head-room  of  not  less  than  fifty-five  feet  at  high  water. 

Sec.  15.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  over 
said  river  at  Saint  Louis,  Missouri,  and  a  point  eight  miles  above  said  bridge,  shall 
be  high  bridges  with  unbroken  and  continuous  spans,  and  shall  have  four  channel- 
spans  of  not  less  than  five  hundred  feet  clear  water-way  counting  from  the  Missouri 
snore;  all  spans  over  the  remaining  portion  of  the  present  river-bed  to  have  a  clear 
water-wav  of  not  less  than  three  hundred  feet  and  the  clear  head-room  under  all 
spans  shall  be  not  less  than  fifty-five  feet  above  high-water  mark. 

Sec.  16.  That  all  bridges  over  the  Mississippi  River  between  the  Eads  bridge  at 
Saint  Louis,  Missouri,  and  the  mouth  of  the  Ohio  River  shall  be  high  bridges  with 
unbroken  and  continuous  spans  having  at  least  one  channel-span  of  not  lees  than 
seven  hundred  feet  clear  water-way,  all  other  spans  to  have  a  clear  water-way  of  not 
less  than  five  hundred  feet,  all  spans  to  have  a  clear  head-room  of  not  less  than  sixty- 
live  feet  at  high  water. 

Sec.  17.  That  all  bridges  constructed  over  the  Mississippi  River  between  the  month 
of  the  Ohio  River  and  Natchez,  Miwissippi,  shall  be  high  bridges  with  unbroken  and 
eonttnuons  spans  having  at  least  one  channel-span  of  not  less  than  eight  hundred  feet 
clear  water-way,  all  other  spans  to  have  a  clear  water-way  of  not  less  than  six  hun- 
dred ieet|  all  spans  to  hav^  a  clear  head-room  of  not  less  than  seventy  feet  at  high 
water. 

SEa  20.  That  any  anthorized  person,  company,  or  corporation  intending  to  con- 
struct a  bridge  under  the  provisions  of  this  act  shall  give  notice  for  two  weeks  of  such 
intention,  with  the  kind  of  bridge  and  exact  location,  by  publication  in  papers  having 
a  wide  circulation  in  the  cities  of  Saint  Louis,  Saint  Joseph,  and  Kansas  City,  in  the 
State  of  Missouri*  Atchison  and  Leaven  worthy  Kansas^  and  Omaha,  in  Nebraska,  oon- 
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ceming  bridges  to  be  bnilt  over  the  Missonri  River ;  aod  in  newspapers  pnblisbed 
and  having  a  wide  ciroalation  in  the  cities  of  Baint  Loais,  Missouri,  Qniucy  and  Peoria^ 
Illinois,  Keoknk,  Davenport,  and  Dubnqne,  Iowa,  La  Crosse,  Wisconsin,  and  Saint 
Paul,  Minnesota,  for  bridges  over  the  Mississippi  River  above  Saint  Louis,  or  IHiuois 
and  Des  Plaines  rivers ;  and  in  newspapers  published  and  having  a  wide  ciroalation 
in  Pittsburgh,  Cincinnati,  Louisville,  Saint  Louis,  Memphis,  and  New  Orleans,  for 
bridges  over  the  Mississippi  River  below  Saint  Louis,  and  shall  submit  to  the  Secre- 
tary of  War,  for  his  examination,  a  design  and  drawings  of  the  bridge,  piers,  and 
approaches,  and  a  map  of  the  location,  giving,  for  the  space  of  at  least  three  miles 
above  and  one  mile  below  the  proposed  location,  the  topograph v  of  the  banks  of  the 
river,  and  the  shore  lines  at  high  and  low  water.  This  map  shall  be  accompanied  by 
others,  drawn  on  the  scale  of  one  inch  to  two  hundred  feet^  giving  for  a  space  of  one- 
half  a  mile  above  the  line  of  the  proposed  bridge,  and  a  quarter  of  a  mile  below,  an 
accurate  representation  of  the  bottom  of  the  river^  by  contour  lines  two  feet  apart, 
determined  by  accurate  soundings,  and  also  showing  over  the  whole  width  of  this 
part  of  the  river  the  force  and  direction  of  the  currents  at  low  water,  at  hish  water, 
and  at  least  one  intermediate  stage,  by  triangulated  observations  on  suitable  floats. 
The  maps  shall  also  show  the  locations  of  other  bridges  in  the  vicinity,  and  shall  give 
such  other  information  as  the  Secretary  of  War  may  require  for  a  full  and  satisfactory 
understanding  of  the  subject.  Said  maps  and  drawings  shall  be  referred  to  a  Board 
of  oCQcersof  the  Corps  of  Engineers  United  States  Army  for  examination  and  report, 
which  Board  shall  personally  examine  the  site  of  the  proposed  bridge  and  shall  hold 
a  public  session  at  some  convenient  point  to  hear  all  objections  thereto,  of  which  pub- 
lic session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
parties  by  advertising,  and  such  parties  shall  be  ^iven  sufficient  time  for  a  full  ex- 
amination and  consideration  of  plans ;  and  if  said  Board  of  Engineers  reports  that 
the  bridge  is  not  a  public  necessity,  or  that  the  location  selected  is  unsuitable  for  any 
bridge,  or  the  plans  presented  are  unfavorable  to  the  interests  of  navigation  for  a 
bridge  at  the  site  proposed,  the  Secretary  of  War  is  authorized,  on  reoommeudation 
of  said  Board,  to  refuse  permission  for  construction  of  a  bridge  on  the  proposed  loca- 
tion, or  to  Older  such  changes  in  the  bridge  or  its  piers,  or  such  dikes,  booms,  piere, 
or  other  structures,  as  may  be  necessary  for  confining  the  flow  of  water  to  a  perma- 
nent channel  for  a  distance  of  not  less  than  one  mile  above  the  bridge-site  and  a  proper 
distance  below,  and  for  guiding  of  rafts,  steam-boats,  and  other  water  craft  safely  under 
said  bridge  or  through  the  draw  and  raft  spans  at  the  expense  of  the  parties  construct- 
ing such  bridge;  but  in  no  case  shall  there  be  a  reduction  in  the  number,  widths,  or 
heights  of  draw,  raft,  or  channel  spans,  or  arrangement  and  length  of  accessory  works, 
req^uired  by  this  act,  unless  such  reduction  is  made  necessary  by  the  physical  charac- 
teristics of  the  river  in  the  locality  where  the  building  is  proposed  or  is  shown  clearly  to 
be  in  the  interests  of  navigation ;  and  the  proposed  bridge  shall  only  be  a  legal  structure 
when  built  in  accordance  with  the  plans  as  recommended  by  the  said  Board  of  Engi- 
neers and  approved  by  the  Secretary  of  War,  and  so  managed  and  kept  in  repair  as  to 
offer  at  all  times  reasonable  and  proper  means  for  the  passage  of  rafts,  steam-boats,  and 
other  water  craft  through  or  under  said  bridge,  and  only  so  long  as  all  the  require- 
ments of  this  act  are  observed ;  and  that  whenever  the  Secretary  of  War  has  good 
reason  to  believe  that  any  of  the  provisions  of  sections  8,  9,  and  25  of  this  act  have  not 
been  complied  with  by  any  persons  or  company  owning,  controlling,  or  operating  • 
bridge  authorized  under  the  provisions  of  thin  act,  it  shall  be  the  duty  of  the  Secre- 
tary of  War,  on  satisfactory  proof  thereof,  to  require  the  said  persons'or  company  to 
comply  with  the  provisions  of  said  sections,  and  on  failure  of  said  persons  or  com- 
pany to  comply  with  said  requirements  within  a  reasonable  time,  the  Secretary  of 
War  shall  proceed  to  cause  the  necessary  worlg  required  by  law,  in  the  form  of  addi- 
tions, alterations,  repairs,  or  removal  of  obstructions  to  be  made  at  the  expense  of  the 
United  States,  and  shall  refer  the  matter,  without  delay,  to  the  Attorney- General  of 
the  United  States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  United 
States,  proceedings  in  any  circuit  court  of  the  United  States  in  which  such  bridge,  or 
any'part  thereof,  is  located,  for  the  recovery  of  the  cost  thereof,  and  all  moneys  accru- 
ing from  such  proceedings  shall  be  covered  into  the  Treasury  of  the  United  States. 
Providedf  ThsLt  m  the  construction  of  additional  accessory  works  not  contemplated 
by  the  approved  plan  of  bridge  and  accessory  works,  no  greater  sum  than  fifteen 
thousand  dollars  shaill  be  required  to  be  expended  upon  any  one  bridge  in  a  single  year ; 
and  further,  that  such  sum  of  money  as  may  be  necessary  to  execute  the  provis- 
ions of  this  section  is  hereby  appropriated  out  of  any  money  in  the  Treasury  of  the 
United  States  not  otherwise  appropriated,  to  be  paid  on  the  requisition  of  the  Secre- 
tary of  War. 

Seo.  21.  That  all  parties  owning,  controlling,  or  operating  bridges  authorized  by 
this  act  shall  maintain  at  their  own  expense,  from  sunset  to  sunrise,  throughout  the 
year  and  during  heavy  fogs,  such  lights  on  the  bridges  as  ma^  be  required  by  the  Light- 
llouse  Board  tor  the  security  of  navigation ;  and  shall  also,  during  the  season  of 
navigation,  have  posted  in  a  conspicuous  place  on  or  near  all  high  bridges  the  clear 
head^room  under  the  channel-span  on  that  day,  the  figures  expressing  this  height  to 
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1)6  readilv  visible  to  the  naked  eye  from  any  point  in  the  channel  of  the  nver  for  a 
stretch  of  four  thousand  feet,  of  which  three  thousand  feet  shall  be  above  and  one 
thousand  feet  shall  be  below  the  channel-span  of  the  bridge ;  and  that  on  all  low 
bridges  there  shall  be  displayed  at  points  plainly  visible  to  boats  passing  throogh  the 
draw  a  record  showing  the  stage  of  water  and  whether  the  river  is  rising  or  falling. 

8bo.  S2.  That  any  bridge  constructed,  maintained,  and  manaced  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure  and  snail  be  recognized 
and  known  as  a  post  route,  upon  which  also  no  higher  charge  shall  be  made  for  the 
transportation  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  the 
United  States  than  the  rate  per  mile  paid  for  the  transportation  of  said  mails,  troops, 
and  monitions  over  the  railroads  and  public  highways  leading  to  said  bridge ;  and 
the  United  States  shall  have  the  ri^ht  of  way  for  postal  telegraph  purposes  over  any 
such  bridge;  and  in  case  of  any  litigation  arising  from  any  alleged  obstruction  to  the 
naviffation  of  any  of  said  rivers  created  by  the  construction  of  any  bridge  under  this 
act  the  cause  or  question  arising  may  be  tried  before  the  circuit  court  of  the  United 
States  of  any  State'  in  which  any  portion  of  said  obstruction  or  bridge  touches. 

Sbc.  24.  That  the  nersons  or  corporations  constructing  bridges  under  the  provis« 
ions  of  this  act  shall  have  the  right  to  construct  safe  and  suitable  passage  ways 
thereon  for  foot  passengers  and  vehicles  of  every  description  aud  to  charge  a  reason- 
able toll  therefor;  but  the  rates  of  toll  shall  be  submitted  to  the  Secretary  of  War 
and  shall  be  subject  to  his  approval  or  to  any  change  he  may  think  proper  from  time 
to  time  in  such  rates. 

Skc.  25.  That  such  alterations  and  changes  as  may  be  required  by  the  Secretary  of 
War  or  Congress  in  bridges  constructed  under  the  provisions  of  this  act  so  as  to  pre- 
serve free  and  convenient  navigation  shall  be  maae  \y  the  persons  or  corporations 
owning  or  controlling  said  bridges  at  their  own  expense. 

Sec.  26.  That  the  right  to  ajter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. And  the  ri|^ht  to  require  the  entire  removal  of  any  bridge  constructed  under 
the  provisions  of  this  act,  at  the  expense  of  the  owners  thereof,  whenever  Congress 
shall  decide  that  the  public  interests  require  it  is  also  expressly  reserved. 

Sec.  That  any  permission  granted  by  the  Secretarv  of  War  under  the  provisions 
of  this  act  for  the  construction  of  a  bridge  shall  be  null  and  void  if  said  coustruction 
be  not  actually  commenced  within  one  year  and  completed  within  two  years  fi*om  the 
date  of  said  permission. 

Sbc.  That  in  the  case  of  all  bridges  built  under  the  provisions  of  this  act,  the 
approaches  to  the  bridge  shall  be  so  designed  and  constructed  as  not  to  interfere  with 
the  free  discharge  of  the  river  in  seasons  of  flood ;  and  any  encroachment  on  the  high- 
water  cross-sections  by  solid  embankments  or  otherwise,  which  will  result  in  unduly 
accelerating  the  high-water  current  at  the  site  of  the  bridge,  shall  not  be  allowed. 

Line  9,  erase  all  after  "ppenings".  Line  10,  erase  ^'to  the  faces  of 
the  piers ^;  after  "  water''  insert  "  measured  at  right  angles  to  the  di- 
rection of  the  current  of  the  river  at  that  stage  of  water  which  is  most 
important  to  navigation". 

Section  4,  line  6,  erase  "  or  pivot  spans",  substitute  "  opening  or  open- 
ings ";  line  7,  "or  both"  to  "or  all":  linos  9  and  10  strike  out  "of  a 
draw  or  pivot  span";  line  9,  insert  "draw"  before  "opening"}  line  17, 
"channel"  to  "channel  or  raft  spans";  line  23,  erase  "the  draw-opening 
or"  put  "such  spans  or";  line  23,  erase  "or  one";  line  24,  erase;  line 
26,  erase  to  and  including  "war";  line  27,  after  "pier"  add  "or  piers"; 
line  29,  erase  "of  it";  line  30,  insert  after  "openings"  "channel  or  raft 
spans";  line  29,  after  "boats,"  insert  "or  rafts";  line  31,  put  "same" 
for  "draw";  line 34,  insert  after  "opening"  "or  raftspan";  line 35, 
insert  after  "opening"  "or  span";  line  37,  ins&t  after  "opening"  "or 
raft-span";  line  40,  insert  after  "opening"  "channel  or  raft  span"; 
line  45,  for  "  to  the"  put  "  to  said  draw-opening  or  span";  line  11,  erase 
*<for  all  classes  of  river  traffic";  line  43,  for  "bridge  company"  put 
"company  or  persons  owning,  controlling,  or  operating  said  bridge". 

Section  6,  line  11,  for  "bridge"  put  "span  or  spans";  line  13,  erase. 

Section  7,  line  2,  erase  "(Section  12)";  line  3,  after  "river"  insert 
''at  a  bankful  stage";  line  3,  erase  "at  high  wates". 

Section  8,  line  3,  after  "navigation"  put  "and  the  bridge  itself  shall 
be  built  as  nearly  as  may  be  at  right  angles  thereto" ;  line  8,  for  "pro- 
tection walls"  put  "accessory  works";  line  11,  insert  after  "corrected" 
"under  the  direction  of  the  Secretary  of  War  ". 
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Section  8,  line  12,  for  "parties'*  put  "company  or  persons". 

Section  9,  line  15,  put  "order  the  company  or  persons  owning,  con- 
trolling,  or  operating  said  bridge  to  coustract  under  Lis  direction  and 
to";  line  20,  for  "the  parties'^  put  "  said  company  or  persons";  line  21, 
strike  out. 

Section  12,  line  6,  after  "head-room"  put  "  above  high- water  marf ; 
line  10,  same;  line  20,  same;  line  30,  insert  "  proposed"  after  "  any"; 
line  9,  for  "such"  put  "the";  line  9,  after  " superstructure "  add  "of 
such  spans";  line  12,  erase  *^of  said  fizedspans  ";  line  10,  i)ut "  and  pro- 
vided further";  line  28,  erase,  beginning  with  "  and"  and  extending  to 
and  including"  bridp:e"  in  line  33,  to  be  inserted  elsewhere. 

Section  14.  Mnjor  llandbury  proposed  a  substitute  for  sections  14  and 
16,  which  he  read. 

Discussion  followed. 

Section  20,  line  4,  for  "with  "put  "stating";  line  13,  after  «*  Mis- 
souri" insert  "Chicago";  line  17,  after** or"  put  **over  the";  lino 55, 
put  **  allowed  "  for  **  given  ";  line  59,  for  **  any  "  put  **a  ";  line  61,  omit 
**  for  a  bridge" :  line  05,  after **  or"  put  **  the  construction  oP';  line  2L 
after  "approacnes"  put  **and  accessory  works";  line  80,  make  react 
"clearly  to  be  not  injurious  to  the  interests";  line  75,  for  "heights"  put 
"head-room";  line  103, omit  ** required  by  law";  line 91,  make  anew 
section  beginning  **  That  whenever,"  etc.;  line  111,  after  "  States"  put 
"of  any  State  in  which  any  portion  of  said  obstruction  or  bridge 
touches*   ';  line  110,.for  "  any  "  put  **  the  ". 

Sectio  n  21,  line  1,  for  "  all  i>artieb  "  put  "  any  companies  or  persons  "; 
line  17,  omit  "that";  line  17,  put  "shall  display";  line  17,  change 
to  read  "  and  shall  disi)lay  on  all  low  bridges";  line  4,  for  "  year  "put 
"season  of  navigation"  and  omit  "and  during  heavy  fogs";  line 5, 
before  *<  on"  insert  **  and  other  signals". 

Section  22,  line  2,  ** managed"  make  *« operated". 

Section  24,  add  at  end  *^and  provided  that  the  constmction  authorized 
by  this  section  shall  not  reduce  the  clear  head-room  or  clear  channel* 
way  required  by  the  provisions  of  this  act". ' 

Section  25,  line  6,  put  "shall  be  made  under  the  direction  of  the  Sec- 
retary of  War  and  at  their  own  expense  by  the  company  or  persons 
owning,  controlling,  or  operating". 

Section  27.  Time  for  completion  of  bridges  changed  from  two  to 
three  years. 

Section  28,  line  7,  after  "by  "  insert  *  piers". 

Major  Handbury  moved  that  the  following  resolution  of  the  Board, 
adopted  January  17, 1888-* 

That  all  former  laws  or  parts  of  laws  anthorizinfc  the  constmotion  of  bridges  over 
the  Missouri,  Mississippi,  or  Illinois  rivers,  in  conflict  with  this  act  and  under  the 
authority  of  which  actual  construction  has  not  yet  been  commenced,  are  hereby  xe- 
pealed —  • 

be  changed  to  read  as  follows: 

8ko.  31.  That  aU  acts  or  parts  of  acts  heretofore  enacted  granting  authority  for  the 
erection  of  a  bridge  or  bridges  over  the  navigable  waters  of  the  United  States  con« 
templatedby  this  act  be,  and  the  same  are  hereby,  declared  nuU  and  void  in  each  and 
every  case  in  which  actual  construction  of  said  bridge  or  bridges  be  not  oommenoed 
on  or  before  the  date  of  the  passage  of  this  act, 

Oarried. 

The  following  was  offered  by  Major  Mackenzie :  A  new  section  to 
Senate  bill  275,  as  follows : 

Sbo.  29.  That  all  bridges  eonstrnoted  under  the  authority  of  this  act  shanbe  buUt 
under  the  general  supervisiou  of  the  Secretary  of  War,  and  no  changes  or  alterations 
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in  plans  shall  be  made  dnring  constraction  of  said  bridges,  or  after  their  completioiit 
uulesH  said  changes  or  alterations  conform  to  the  provisions  of  this  act  and  are  author- 
ized  by  the  Secretary  of  War.  That  daring  original  construction  or  in  carrying  out 
any  authorize<l  changes  or  repairs  of  said  bridges,  a  navigable  channel  shall  be  pre- 
served at  the  site  of  the  bridge  at  all  times  and  the  water-way  of  the  river  shall  not 
be  obstructed  to  a  greater  extent  than  is  absolutely  necessary,  and  such  lights  and 
buoys  shall  be  kept  on  all  coffer-dams,  piles,  etc.,  as  may  be  necessary  for  the  secnrity 
of  navigation. 

Carried. 

The  following  was  adopted  as  a  new  section : 

Sec.  30.  That  if  the  interest  of  navigation  so  require,  the  clear  channel-ways  of 
Any  proposed  bridge  located  in  the  immediate  vicinity  of  an  existing  bridge  legal- 
ized by  an  act  of  Congress,  shall  be  made  to  correspond  in  length  and  location  of 
spans  to  the  clear  channel-spans  of  said  existing  bridge. 

Discnssion  followed  as  to  the  order  of  sections  in  the  bill  as  recom- 
mended by  the  Board. 
The  Board  at  4.30  p.  m.  adjoarned  to  meet  at  10  a.  m.  to-morrow. 


Saint  Louis,  Mo.,  January  28, 1888. 

Board  met  at  10.15  a.  m.  pursuant  to  adjoarnment.  Present,  all  the 
members  and  the  recorder.  The  minutes  of  yesterday's  meeting  were 
read,  amended,  and  approved. 

The  following  changes  of  Senate  bill  No.  275  were  adopted : 

Section  30,  lines  4  and  5,  strike  out  ^^  legalized  by  act  of  Congress  "; 
line  6,  change  "shall"  to  "may." 

Section  31,  changed  to  read — 

That  all  former  acts  or  parts  of  acts  granting  anthority  for  the  ereotion  of  any 
bridge  or  bridges  over  the  portions  of  the  rivers  set  forth  in  section  1  of  this  act  be^ 
and  the  same  are  hereby,  repealed  in  each  and  every  case  where  actaal  oonstrnction 
of  said  bridge  or  bridges  be  not  commenced  on  or  before  the  date  on  which  this  bill 
becomes  a  law. 

Moved  by  Colonel  Suter — 

That  it  is  expedient  to  call  attention  in  the  report  of  the  Bbard  to  the  fact  that  for 
the  Missouri  Kiver  the  provisions  of  Senate  bill  275  apply  only  as  far  np  as  the  month 
of  the  James  or  Dakota  River,  and  on  the  Mississippi  Biver  only  as  far  down  as  the 
port  of  Natchez.  The  Board  consider  that  there  is  no  physical  featnre  reqniring^ 
this  limitation.  On  the  Missoori  Biver  essentially  the  same  features  prevail,  so 
far  as  navigation  is  concerned,  from  the  month  of  the  Platte  to  the  head  of  navigation 
at  Fort  Benton ;  and  on  the  Mississippi  there  is  no  change  of  any  importance  nntil 
the  month  of  Bed  Biver  is  reached.  Below  that  point  some  special  modifications  in 
the  requirements  might  be  needed,  but  the  Boani  do  not  consider  this  likely  to  b» 
^e  case  nntil  sea-going  ships  are  met  with,  as  at  New  Orleans. 

Adopted. 

The  Board  agreed  to  reconsider  sections  14,  15,  16, 17.  Adopted 
January  20, 1888. 

The  following  changes  were  moved  by  Colonel  Suter: 

Section  14,  line  12,  change  to  read  ^^  above  high-water  mark."  Line 
1,  change  to  read  '<all  bridges  authorized  by  this  act";  line  10,  change 
to  read  '^and  all  said  spans  shall  have";  line  8,  change  to  read  <<aU 
other  spans  over  the  water-way  to  have  a  clear  channel- way  "  \  line  8^ 
change  "  water-way  "  to  **  channel- way.'' 

The  section  as  amended  was  adopted. 

Section  15,  line  1,  change  to  read  *<  bridges  authorized  by  this  acff 
line  6,  omit  all  of  section  after  word  <<  have,"  and  substitute  as  follows : 

Over  that  portion  of  the  river-bed  embraced  between  the  wharf-line  of  the  city  of 
Saint  Ix)nis,a8  now  established,  or  as  may  hereafter  be  eatablished|  within  the  limits 

BNO  88 15i: 
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tpecifled  and  a  liue  paFallel  thereto  and  1,500  feet  distant  therefrom,  spans  of  not  len 
than  500  feet  clear  channel-way,  and  having  not  less  than  55  feet  dear  aead-TOom 
above  high-water  mark.  The  spans  over  the  remaining  portion,  if  any,  of  the  river- 
bed shallhave not  less  than  300  feet  clear  channel- way,  and  may  have  sach  redaeed 
head-room  as  in  the  opinion  of  the  Board  of  Engineers,  elsewhere  provided  for  in  tlus 
act,  will  not  be  prejadioial  to  the  interest  of  navigation. 

The  section  as  amended  was  adopted. 

Section  16,  line  1,  change  to  read  ^*  bridges  anthorized  by  this  aet'; 
line?,  change  to  read  <<  channel-way'';  line  8,  change  to  read,  ^^channel- 
way";  line  7,  change  to  read  ^^all  other  spans  over  the  water-way"; 
line  9,  change  to  read  ^^  and  all  said  spans  shall  have" ;  line  11,  change 
to  read  ^'  above  high- water  mark" ;  line  6,  change  to  read  ^^  six  handrel 
and  fifty  feet." 

The  section  as  amended  was  then  adopted,  three  to  one. 

Section  17,  line  1,  change  to  read  ^^  bridges  anthorized  by  this  act 
over";  line  7,  change  to  read  '<  channel-way";  line  7,  change  to  read 
<^ spans  over  the  water-way";  line  8,  change  to  read  *< channel- way "; 
line  9,  change  to  read  "  feet  and  all  said  spans  shall  have  " ;  line  11, 
change  to  read  ^^  above  high- water  mark." 

Carried. 

At  4.30  p.  m.  Board  adjourned  to  meet  at  10  a.  m.  Monday. 


Saint  Louis,  Mo.,  January  30, 1888. 

Board  met  pnrsnant  to  adjournment  at  10  a.  m.  The  minutes  of  last 
meeting  were  read  and  approved. 

Oommittee  on  sections  10  and  11  appointed  January  19, 1888,  for 
bridges  over  the  Missouri  Biver,  then  at  10.30  a.  m.  began  the  duty  as- 
signed them.    At  12.45  p.  m.  they  reported  as  follows : 

SAorr  Louis,  Mo.,  January  30,  ISSa 

Yonr  committee  on  sections  10  and  11  of  Senate  bill  275  beg  leave  to  aabmit  tbe 
accompanying  draughts  of  three  sections  as  sabstitates  for  sections  10  and  11  of  the 
bill. 

The  main  features  in  the  snbttitates  to  be  noted  are  that  high  bridges  alone  are 
allowed,  and  that  ffeographical  divisions,  having  reference  to  the  size  and  volume  of 
the  river,  are  substituted  for  the  arbitrary  division  introduced  in  the  bill.  The  neces- 
sity of  prohibiting  draw-bridges  is,  in  the  opinion  of  your  committee,  plainly  evident 
to  any  one  conversant  with  the  fierce  current  and  changeable  character  ot  the  Mis- 
souri River.  Out  of  a  total  of  17  bridges  already  built  or  now  in  process  of  construc- 
tion, only  four  are  draw-bridges,  and  these  are  all  extremely  difficult  and  danseroiiB 
of  passage  at  high  water,  and  two  at  least  have  been  rendered  at  times  impassable  at 
low  water  by  the  shifting  of  the  channel  from  under  the  draw-spans.  The  last  draw- 
bridge built  w%B  constructed  at  Atchison  in  1874,  and  since  then  ten  other  bridges 
have  been  built  in  which  the  high  type  has  been  used,  although  their  charters  an- 
thorized draw-bridges,  and  this  is  understood  to  have  been  mainly  on  the  score  of 
economy  in  construction.  There  would  seem,  therefore,  to  be  no  hardship  involved 
in  forbidding  a  type  of  bridge  which  is  admitted  by  all  to  be  dangerous  and  unde- 
sirable, and  can  not  even  be  recommended  in  most  cases  on  the  score  of  economy. 
The  lengths  of  spans  called  for  are  not  excessive,  and  it  is  worthy  of  note,  in  this 
connection,  that  all  recent  bridges  have  400-foot  spans  over  the  water-way,  although 
their  charters  have  never  called  for  more  than  300  feet.  The  reason  for  this  is  stated 
to  be  that  the  cost  of  foundation  outweighs  that  of  the  superstructure.  Above  the 
Kaw  River  the  height  heretofore  called  for  by  all  bridge  acts,  viz,  50  feet,  Is  retained. 
Below  the  Kaw  River  this  height  is  increased  to  55  feet,  for  the  reason  that  high  floods 
recur  here  more  frequently,  and,  as  in  the  natural  order  of  things,  more  boats  will  be 
likely  to  ply  here  than  above  the  Kaw,  the  detention  firom  insufficient  height  will  be 
tnore  freouent,  more  serious,  and  of  longer  duration. 

Chas.  R.  Sutbr, 
lAeut,  Col  of  ICnginMri. 
A  Mackenzie, 

Major  of  JEnginoerM, 
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Sections  as  recommended  by  committee: 

Sbo.  11.  That  all  bridges  an thorixed  by  tbis  aot^  oyer  tbe  Missouri  River  above  the 
tnonth  of  tbe  Platte  River  shall  be  high  bridges  with  unbroken  and  continuous  spans, 
M  spans  over  the  water-way  to  have  a  clear  channel- way  of-  not  less  than  300  feet, 
and  a  clear  head-room  of  not  less  than  50  feet  above  high-water  mark. 

Bkg.  12.  That  all  bridges  authorized  by  this  act,  over  the  Missouri  River  below  the 
mouth  of  the  Platte  River  and  above  the  mouth  of  the  Eaw  River,  shall  be  high 
l>ridges  with  unbroken  and  oontinnous  spans,  having  at  least  one  channel-span  of 
not  &SS  than  400  feet  clear  channel- way,  all  other  spans  over  the  water-way  to  have  a 
clear  channel- way  of  not  less  than  300  feet,  and  all  said  spans  shall  have  a  clear  head- 
room of  not  less  than  bO  feet  above  high- water  mark. 

6bc.  13.  That  all  bridges  authorisea  by  this  act,  over  the  Missouri  River  between 
its  moufch  and  the  mouth  of  the  Eaw  River,  shall  be  high  bridges  with  unbroken  and 
•oontiunons  spans,  all  spans  over  the  water-way  to  have  a  clear  channel-way  of  not 
less  than  400  feet,  and  a  dear  head-room  of  not  less  than  55  feert  above  high- water 
mark. 

Beport  and  sections  as  recommended  were  adopted. 

Discussion  followed  as  to  sequence  of  sections  in  amended  bilL  An 
order  was  agreed  npon. 

At  2.30  p.  m.  Mr.  Henry  Flad,  M.  A.  S.  0.  E.,  and  president  Board 
of  Public  Works,  came  before  the  Board;  said  "the  Saint  Louis  Harbor 
line  ended  at  Bissell's  Point ;  limit  of  8  miles  above  Eads  bridge  does 
not  extend  to  new  city  limits ;  Chain  of  Bocks^  9  miles  from  Eads  bridge; 
7.5  miles  from  water-works  to  Chain  of  Bocks.  Kew  city  limits  comes 
about  one-half  to  1  mile  above  Chain  of  Bocks." 

Moved,  by  Colonel  Suter,  that  section  15,  line  8,  be  changed  to  read : 
^<  And  the  northern  limits  of  the  city  of  Saint  Louis,  Mo." 

Carried. 

Moved,  by  Colonel  Suter,  that  section  16,  line  3,  be  changed  to  read: 
*<  And  the  northern  limits  of  said  city  shall  be,"  etc 

Carried. 

General  discussion  of  practicable  length  of  truss-spans  followed. 
Colonel  Flad  says,  "600- foot  truss  is  about  the  present  limit;  above 
that  limit  have  to  use  another  system,  like  cantilever."  In  a  cantilever 
he  has  no  preference  between  upper  and  under  suspension.  Says  ^'up- 
-per  suspension  would  probably  be  cheaper.  Settlement  would  proba- 
bly not  make  much  different  results  in  cantilever  and  other  kinds  of 
bridges.  Fifteen  years  ago  made  calculations  for  arched  bridge  of 
1,500  feet  span.  Suspension  safest  for  long  bridges.  Can  get  guaran- 
tees of  ste^  wire  of  240,000  pounds  per  square  inch."  Says,  '^  for  Lo^  er 
Mississippi  thinks  spans  should  be  at  least  1,500  feet.  If  he  was  to 
build  a"  bridge  below  mouth  of  Ohio  would  make  spans  as  wide  as  pos- 
«ible." 

Wants  harbor  line  for  Saint  Louis  to  be  established ;  asks  whether 
United  States  Engineers  can  not  do  it. 

At  3.20  p.  m.  Mr.  Flad  left. 

Moved  by  Major  Handbury : 

Besolved,  That  the  words  <*800  feet''  in  line  6,  section  18/  he  changed  to  read  "650 
feet." 

Seconded  by  Major  Mackenzie. 

Vote, — Maior  Mackenzie,  aye;  Major  Miller,  no;  Msyor  Handbury, 
aye ;  Colonel  Suter,  no. 

Lost. — ^Tie  vote. 

Moved  by  Major  Mackenzie  that  section  18  (final  number),  line  6,  be 
changed  to  read  **700  feet"  instead  of  "800  feet" 

Seconded  by  Major  Handbury. 

*Final  namher  referred  to  in  previous  minntes  as  section  17. 
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Fete.— Major  Handbury,  ayej  Major  Miller,  no;  Major  Mackenzie, 
aye ;  Colouei  Suter,  no. 

Lost. — Tie  vote. 

Major  Handbury  moved  that  section  18  (final  number),  line  8,  be 
changed  to  read  "  6  '^  instead  of  "  QP 

Secouded  by  Major  Mackenzie. 

Fofe.— Major  Handbury,  aye ;  Major  Miller,  no ;  Major  Mackenzie, 
no :  Colonel  Suter,  no. 

Lost* — Three  to  one. 

Major  Mackenzie  desired  to  change  his  vote  Jannary  20, 1888,  for  the 
adoption  of  section  17  (section  18  final  number). 

Colonel  Suter  moveu  the  adoption  of  section  18  (final  number),  as 
amended  January  28, 1888,  excepting  the  words  '^  eight  hundred,"  in 
line  6. 

Seconded  by  Major  Miller. 

Vote. — Major  Handbury,  no  \  Mf^or  Miller,  aye ;  Mcyor  Mackenzie, 
aye )  Colonel  Suter,  aye. 

Carried. — ^Three  to  one. 

Colonel  Suter  moved  the  adoption  in  line  6,  section  18  (final  number), 
80  as  to  read  ^'  eight  hundred  feet." 

Seconded  by  Major  Miller. 

Fof0.— Major  Handbury,  no;  M%jor  Miller,  aye;  M^jor  Mackenzie^ 
no:  Colonel  Suter,  aye. 

Lost  by  tie  vote. 

The  following  was  moved  by  Major  Miller: 

Rewlved^  That  in  the  opinion  of  the  Board  for  bridges  over  the  MisBisalppi  River 
below  the  mouth  of  the  Ohio,  ohannel-apana  of  500  feet  and  600  feet,  as  antboriaed  by 
Senate  bill  No.  275,  are  inadequate. 

Seconded  by  Colonel  Suter;  carried  unanimously. 
Moved  by  Major  Miller  that  Colonel  Suter  be  requested  to  write  the 
report  of  the  Board. 

Seconded  by  Major  Mackenzie ;  carried  three  to  one. 
Board  at  4.30  p.  m.  adjourned  without  day. 

Chas.  B.  Suteb, 

Lieut.  CoU  of  Engineers^ 

President  of  Board. 
Theodobb  a.  Binghah, 
First  Lieut  of  Engineers, 

Recorder. 
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bridge  across  8taten  island  sound,  known  as  arthur  kill, 

War  Department, 
Washington  City,  May  11, 1888, 

Sir  :  I  have  the  honor  to  inclose  a  letter  of  the  20th  ultimo  from  the 
Chief  of  Engineers,  together  with  two  reports  from  a  Board  of  Engi- 
neer Officers,  appointed  to  investigate  the  alleged  obstruction  to  navi- 
gation of  the  bridge  in  process  of  construction  across  the  Arthur  Kill, 
and  the  necessity  of  Senate  bill  l^o.  1842,  Fiftieth  Congress,  first  session, 
or  other  legislation  relating  to  said  bridge.  These  rep(^rts,  being  a  ma- 
jority and  a  minority  report,  are  transmitted  in  response  to  the  resolu- 
tion of  your  committee,  dated  February  9, 1888. 

The  majority  recommends  a  span  400  feet  long  on  the  Staten  Island 
eide,  to  be  connected  with  th&Kew  Jersey  shore  by  a  pivot-draw  hav- 
ing a  total  length  of  500  feet,  the  whole  to  be  50  feet  above  mean  high 
water.  The  Board  estimates  that  the  cost  of  the  changes  proposed  by 
the  majority  will  be  $143,000. 

The  minority  recommends  that  Ihe  bridge  now  being  constructed  be 
raised  so  as  to  be  50  feet  above  mean  high  water.  It  is  stated  that  this 
will  accommodate  81  per  cent,  of  the  water  traffic  without  requiring 
the  draw  to  be  opened,  and  that  the  change  proposed  can  be  made  for 
$38,000. 

If  any  modification  is  to  be  required  by  Congress  in  the  plans  ap- 
proved by  the  War  Department,  under  which  the  bridge  is  now  in  pro- 
cess of  construction,  as  directed  by  the  act  of  June  16, 1886, 1  concur  in 
the  recommendation  of  the  minority  report  of  the  Board,  which  changes 
the  existing  plans  only  in  the  elevation  of  the  present  structure  to  50 
feet  above  mean  high  water. 

A  supplemental  report,  giving  the  approximate  cost  of  changes  pro- 
posed, IS  also  transmitted,  In  accordance  with  your  oral  request  of  the 
27th  ultimo. 

Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War^ 

Hon.  William  P.  Fbye, 

Chairman  Committee  on  Commerce,  U.  8.  Senate. 


letter  of  the  chief  of  enqineebs. 

Office  of  the  Chief  of  Engineebs, 

United  States  Army, 
Washington,  D.  0.,  ApHl  20, 1888. 
Sib  :  I  have  the  honor  to  return  herewith  the  letter  from  the  Com- 
mittee on  Commerce  of  the  United  States  Senate,  inclosing  resolution 
of  the  committee  and  S.  1842,  a  bill  '^  to  amend  an  act  to  authorize  the 
construction  of  a  bridge  across  Staten  Island  Sound,  known  as  Arthur 
Kill,  and  to  establish  the  same  as  ^  post-road,''  and  to  report  that,  in 
compliance  with  the  request  of  the  committee,  a  Board  of  Engineers 
was,  with  the  sanction  of  the  Secretary  of  War,  convened  by  Special 
Orders  Nos.  8  and  9  from  this  oflQce,  to  examine  and  report  upon  the  bill 
in  question. 
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The  reports  of  the  Board,  dated  April  10,  are  herewith  submitted,  fiimn 
-which  it  will  appear  that  the  members  were  divided  in  opinion  in  regard 
to  the  sabject,  except  as  to  the  height  of  the  bridge  nnder  considera- 
tion, which  was  agrreed  by  all  the  members  should  be  50  feet  above  hmoji 
high  water  J  measnred  to  the  lowest  part  of  the  saperstructore. 

It  will  appear  that  the  majority  of  the  Board  recommends,  in  addition 
to  raising  the  bridge  to  50  feet  above  mean  high  water,  a  change  in  the 
plan  of  the  draw -span,  etc.,  as  shown  in  the  drawing  accompanying  its 
report 

The  minority  considers  a  sufficient  concession  is  made  to  the  naviga- 
tion interests  by  recommending  the  increased  height  of  the  bridge« 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 

Hon.  William  0.  Endioott, 

Secretary  of  War. 


letter  of  instruotions  to  board  of  enoineebs. 

Office  of  the  Chief  of  Enoinbers, 

United  States  Army, 
Washington^  D.  C,  February  20,  1888. 

Sir  :  The  inclosed  communication  of  the  11th  instant  from  the  Com- 
mittee on  Commerce  of  the  United  States  Senate  and  accompanying 
resolution  of  that  committee,  and  S.  1842,  Fiftieth  Congress,  first  ses- 
sion, a  bill  ^^  to  amend  an  act  to  authorize  the  construction  of  a  bridge 
across  Staten  Island  Sonnd,  known  as  Arthur  Kill,  and  to  establish  t£e 
same  as  a  post-road,"  are  transmitted  for  the  information  and  action  of 
the  Board  of  Engineers  constituted  by  Special  Orders  No.  8,  Head- 
quarters CoiT)8  of  Engineers,  current  series,  of  which  you  are  the  pre- 
siding officer,  attention  being  specially  invited  to  the  indorsement  of 
the  Secretary  of  War  thereon,  dated  the  18th  instant.  The  letter  of  the 
Chief  of  Engineers  to  the  Secretary  of  War  upon  the  subject,  dated 
the  17th  instant,  is  also  inclosed. 

It  is  desired  that  the  Board  give  the  subject  the  careful  consideration 
its  importance  demands,  and  that  due  notice  be  given  to  the  Staten 
Island  Eapid  Transit  Eailroad  Company,  to  the  Baltimore  and  New  York 
Eailroad  Company,  to  the  Pennsylvania  Company,  and,  as  far  as  prac- 
ticable, to  all  parties  interested,  as  to  the  time  and  place  appointed  for 
the  meeting  of  the  Board,  in  order  that  they  may  be  afforded  an  oppor- 
tunity for  expressing  their  views  in  reference  to  the  bill  in  question. 

The  Board  is  authorized  to  visit  the  locality  of  the  bridge  and  to 
cause  such  examinations  to  be  made  thereof  as  may  be  deemed  neoes* 
sary  to  a  proi>er  understanding  of  the  subject. 

•  •••••• 

By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Ja8.  C.  Post, 


Col.  Thos.  Lincoln  Casey, 

Corps  of  Engineers^  V.  8,  A. 


Major  of  Engineers. 
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beport  of  board  op  engineers  on  s.  1842,  a  bill  "to  amend  an 
act  to  authorize  the  construction  of  a  bridge  across  staten 
island  sound,  known  as  arthur  kill,  and  to  establish  the 
same  as  a  post-road.'^ 

Army  Building, 
New  York  City,  April  10, 1888. 
General  :  The  Board  of  Engineers  convened  by  Special  Orders  »No8. 
8  and  9,  current  series,  from  the  Headquarters  Corps  of  Engineers,  was 
instructed  to  consider  and  report  upon  Senate  bill  1842  in  conformity 
with  the  resolution  of  the  Committee  on  Commerce  of  the  Senate,  which 
resolution  was  passed  at  a  meeting  of  the  said  committee  February  9, 
1888,  as  follows: 

Jiewlved,  That  the  Secretary  of  War  be  reqneated  to  detail  a  Board  of  Engineers 
for  the  examination  of  the  Btaten  Island  Bridge,  now  in  process  of  construction, 
especially  in  reference  to  its  alleged  obstruction  to  navigation  |  to  give  to  the  parties 
in  interest  a  hearing  toaching  the  same;  and  then  advise  this  committee  as  to  the 
necessity  of  the  accompanying  biU  (S.  1842)  or  other  legislation, 

A  hearing  was  given  the  parties  in  interest  March  21  at  the  Board 
rooms  in  l^ew  York  City,  and  the  papers  filed  (exhibits  marked  1  to  25, 
respectively)  are  appended  to  the  report.  A  transcript  of  the  steno- 
graphic notes  taken  at  the  hearing  (marked  A)  and  other  papers  filed 
subsequent  to  the  conclusions  of  the  Board  as  arrived  at  in  this  report 
(marked  26  to  29,  respectively)  are  also  appended. 

The  first  part  of  the  duties  required  of  the  Board  wa«  ^^  the  examination 
of  the  Staten  Island  Bridge,  now  in  process  of  construction,  especially 
in  reference  to  its  alleged  obstruction  to  navigation." 

The  bridge  in  question,  now  being  constructed  across  the  Arthur  Kill 
by  the  Staten  Island  Eapid  Transit  Company,  is  located  about  2,800  feet 
below  the  mouth  of  Elizabeth  Eiver  and  just  above  the  mouth  of  Old 
Place  Creek.  The  width  of  the  stream  at  this  point,  measured  parallel 
to  the  axis  of  the  bridge  at  mean  low  water,  is  700  feet  The  super- 
structure of  the  bridge  is  to  be  supported  by  five  stone  masonry  piers, 
namely,  a  pivot-pier,  placed  in  the  middle  of  the  water-way,  and  with  its 
oak  fenders  occupying  50  feet  in  width;  two  rest  piers  to  support  the 
ends  of  the  draw,  their  axes  260  feet  from  the  center  of  the  pivot-pier, 
and  provided  with  fenders  on  the  channel  side;  and  two  abutment  piers, 
their  axes  150  feet  from  the  axes  of  the  rest  piers.  These  last  piers  are 
located  on  the  banks  of  the  stream.  The  clear  water-way  on  each  side 
of  the  pivot-pier  at  mean  low  water  is  207  feet.  The  height  of  the 
bridge  at  its  lowest  x>oint  above  mean  low  water  is  34.7  feet. 

When  the  Board  inspected  the  bridge,  March  31,  the  pivot  pier  was 
completed,  and  the  crib-work  support,  for  the  draw  when  open,  built  to 
about  5  feet  above  high  water.  Both  the  abutment  piers  had  been  fin- 
ish^, but  neither  of  the  rest  piers  had  been  commenced.  The  caissons 
were  in  position,  but  had  not  been  settled.  The  bridge  is  located  and 
is  being  constructed  substantially  in  accordance  with  the  act  of  June 
16, 1886,  but,  as  will  be  noted,  both  the  draw-spans  and  height  of  super- 
structure above  mean  low  water  are  slightly  greater  than  the  law  re- 
quires. The  plan  of  the  bridge  piers,  as  they  are  being  constructed,  is 
shown  on  sheet  No.  1,  accompanying  this  report,  while  upon  the  same 
plan  are  shown  the  depth  of  water  and  set  and  velocity  of  the  tide 
through  the  eastern  draw-span  upon  the  first,  second,  and  third  quarters 
of  the  flood. 

From  this  it  will  be  seen  that  the  direction  of  the  flood  current  is  as 
nearly  parallel  to  the  draw-pier  as  could  be  expected  in  a  channel  of 
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this  widtb^  The  observations  were  made  apon  the  currents  at  a  depth 
of  6  feet  below  the  surface. 

The  Arthur  Kill,  exteudiug  from  the  mouth  of  the  Baritan  River  to 
Elizabethport,  K  J.,  is  a  tidal  stream  some  12  miles  in  leugth,  with  a 
navigable  depth  at  mean  low  water  of  13  feet  and  at  high  water  of  18 
feet.  In  the  lower  two-thirds  of  its  length  it  attains  at  some  i)oint8  a 
width  of  3,500  feet,  while  on  the  upper  third  it  narrows  to  a  water-way 
of  from  600  to  800  feet.  The  commerce  of  this  stream  is  extensive,  reach- 
ing an  average  of  6,000,000  of  tons  of  freight  transported  annually. 

The  navigation  used  upon  this  stream  is  mainly  that  of  tows,  the 
boats  forming  the  tows  being  canal-boats,  chunkers,  barges  with  derrick 
masts,  etc,  and  are  generally  of  a  style  uusuited  to  rough  water.  Sail- 
ing vessels,  schooners,  barks,  and  oyster  vessels,  with  steamers,  tugs, 
and  side- wheel  passenger  and  freight- boats,  also  make  use  of  this  stream 
in  the  interest  of  commerce.  It  is  probable,  however,  that  nine-tenths 
of  the  freight  carried  is  transported  on  the  tows.  They  are  made  up  at 
South  and  Perth  Amboy  from  boats  that  have  been  loaded  at  those 
ports,  and  from  boats  that  have  come  down  the  Earitan  Biver  and 
through  the  Delaware  and  Baritan  Canal,  and  in  some  rare  cases  have 
attained  the  size  of  seventy-six  boats  in  a  low.  Usually  the  tows  cx>d- 
sisted  of  about  forty  boats«  They  were  arranged  in  a  mass  of  five  boats 
abreast  to  eight  boats  in  length,  carrying  from  6,000  to  7,000  tons  of 
freight.  Leaving  the  mouth  of  the  Arthur  Kill  upon  the  first  of  the 
flood,  with  a  tug  connected  by  a  hawser  to  the  front  of  the  tow,  and  with 
frequently  a  second  tug  to  control  the  rear  of  the  tow,  in  passing  sharp 
bends  in  the  channel,  t^e  tows  would  arrive  at  the  site  of  the  bridge  in 
question  at  from  one  and  one-half  to  two  hours  before  high  water,  the 
object  being  to  pass  through  the  Kill  von  Kull  and  leach  the  waters  of 
Ifew  York  Bay  in  time  to  secure  the  last  of  the  flood  passing  up  the  bay. 
These  tows  were  unwieldy,  and  with  the  motive  power  supplied  could 
little  more  than  be  directed  into  the  thread  of  the  current,  and  it  was  in 
passing  sharp  bends  and  narrow  channels  that  they  gave  the  most 
trouble.  In  tbe  narrower  parts  of  the  Kill  they  frequently  would  come 
in  collision  with  the  banks  and  structures  upon  them,  demolishing  what- 
ever was  struck  by  them,  and  sometimes  entailing  large  claims  lor  dam- 
ages upon  the  owners  of  the  tows.  Indeed  tbey  were  considered  a 
nuisaneS  by  other  classes  of  boats  navigating  the  stream,  but  they  were 
evidently,  with  all  their  faults,  the  cheapest  mode  of  carrying  the  freight 
through  the  Kill. 

It  is  now  maintained  that  to  pass  the  bridge  in  question  in  safety  the 
tows  from  the  Amboys  will  have  to  be  reduced  in  size  to  four  boats 
abreast  by  five  in  depth,  making  twenty  boats  in  a  tow,  which  tow 
must  be  attended  by  at  least  as  much  motive  power  as  attended  the 
larger  tow  before  the  bridge  was  built.  It  is  understood  by  the  Board 
that  there  is  no  opposition  to  this  statement.  This  condition  of  things 
must  at  lea«t  double  the  cost  of  towing,  and  when  there  are  further 
considered  the  small  height  of  the  bridge  above  the  water,  uecessi* 
tating  the  draw  to  be  opened  for  tows,  the  delays  that  must  at  times 
happen  in  the  opening  of  the  draw,  the  loss  of  tide  from  delays,  the 
collisions  with  the  masonry  piers  and  guard  piles  of  this  bridge  under 
the  varying  conditions  of  wind,  tide,  fog,  and  darkness  to  which  the 
tows  will  be  exposed,  some  additional  cost  must  be  entailed  upon  the 
navigation  through  tne  spans  of  this  bridge. 

The  sailing  and  large  steam  boat  interests  are  well  pleased  with  the 
form  and  dimensions  of  the  present  bridge.  A  draw  must  be  opened 
for  them,  and  as  they  have  only  a  single  vessel  to  look  out  for,  they  can 
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with  ease  pass  throagh  the  draw-spaus  of  200  feet,  especially  if  tbe 
strength  of  the  carrent  is  setting  fair  through  the  span  they  use. 

The  Board  is  of  the  opinion,  after  careful  consideration  of  the  questions 
involved,  and  an  <*  examination  of  the  Staten  Island  Bridge  now  in  pro- 
cess of  construction,  especially  in  reference  to  its  alleged  obstruction  to 
navigation,"  that  the  said  bridge  is  a  serious  obstruction  to  navigation 
through  the  Arthur  Kill. 

The  next  duty  required  of  the  Board  is  to  advise  the  Committee  on 
Commerce  as  to  tbe  necessity  of  Senate  bill  1842,  or  other  legislation. 

Senate  bill  1842  is  in  the  following  terms: 

A  BILL  to  amend  an  act  to  authorise  the  coDStniction  of  abridge  acroea  Staten  Island  Sound,  known 
as  Arthur  Kill,  and  to  establiah  the  same  as  a  pos^road. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreseniatives  of  the  United  States  of  America 
in  Congress  assembled^  That  section  two  of  said  act  be  amended  so  as  to  read  as  fol- 
lows: 

That  said  bridge  shall  be  constructed  so  that  the  channel-face  of  the  east  pier 
thereof  shall  be  un  the  Staten  Island  bnlkhead  or  shore-line,  and  whose  channel-span 
ehall  give  a  clear  opening  of  fonr  hnndred  and  fifty  feet,  and  whose  span  next  west 
shall  be  a  draw-span  giving  one-hundred  and  twenty -five  feet  clear  opening ;  the 
lowest  parts  of  these  spans  being  fifty  feet  above  moan  high  water.  The  foundations 
of  the  piers  shall  be  so  arranged  as  to  admit  fntnre  deepening  of  the  Kill  to  twenty 
feet:  And  provided  also,  That  said  draw  shall  be  opened  promptly,  upon  reasonable 
signal,  except  when  trains  are  passing  over  the  said  bndge,  for  the  passage  of  th'j 
boats  whose  construction  shall  not  be  such  as  to  admit  of  their  passage  under  the 
draw  of  said  bridge  when  closed ;  but  in  no  case  shiU  unnecessary  delay  occur  in 
opening  the  said  draw  after  the  passage  of  trains;  and  the  said  company  or  corpora- 
tion shaji  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other 
signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 

Had  the  bridge  in  question  been  built  originally  in  accordance  with 
the  project  contained  in  this  bill,  its^ost  serious  interference  with  the 
navigation  of  the  Arthur  Kill  would  have  been  removed,  but  in  view  of 
the  progress  made  upon  the  construction  of  the  bridge,  undertaken  and 
carried  on  under  the  terms  of  the  act  of  June  16, 1^6,  the  Board  is  of 
the  opinion  tbat  a  bridge  giving  great  relief  to  the  navigation  can  yet 
be  constructed  and  but  little  of  the  work  already  done  be  lost  to  the 
company.  U[)on  Sheet  No.  2,  accompanying  this  report,  is  sbown  in 
plan  (figure  1)  the  position  of  the  piers  of  the  bridge  now  building.  Fig- 
ure 2  represents  the  position  of  tbe  piers  of  a  bridge  now  proposed  by 
the  Board,  as  follows :  Let  the  abutment  pier  on  Staten  Island  and  the 
center  pivot  as  built  remain  in  tbeir  present  position.  The  distance  be 
tween  their  centers  is  400  feet;  they  should  be  connected  by  continuous 
trusses,  giving  a  clear  water-way  of  350  feet  after  the  shore  of  Staten 
Island  shall  have  been  dredged  away  to  the  face  of  the  abutment  pier 
and  upon  a  line  parallel  with  tbe  bulkhead  line.  Occupy  with  a  new 
pit^ot  pier  tbe  position  of  the  western  rest  pier,  and  mount  upon  this 
pivot  pier  the  draw,  which  it  is  understood  is  about  completed.  Place  tbe 
lowest  part  of  the  superstructure  at  the  level  of  50  feet  above  mean  high 
water.  By  this  arrangement  tbe  tows  will  be  enabled  with  much  less 
cost  and  risk  to  pass  under  the  bridge  and  without  requiring  a  draw  to 
be  opened,  and  the  masted  vessels  and  large  steamers  will  have  at  tbeir 
disposal  a  draw -span  of  tbe  present  bridge  giving  a  clear  water-way  of 
200  feet. 

The  Board  would  recommend  that  the  bill  (3. 1842)  be  amended  so 
as  to  read  as  follows : 

That  said  bridge  shall  be  constructed  as  a  pivot  draw-bridge,  and  the  piers  of  said 
bridge  shaU  oe  located  as  follows :  Beginning  at  the  eastern  end  of  the  bridge  on  the 
Staten  Island  shore  the  first  pier,  number  one,  shall  have  its  axis  distant  four  hun- 
dre<l  feet  from  the  center  of  the  water-way,  measured  along  the  axis  of  the  bridge. 
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The  next  pier  west,  namber  two^  shall  have  its  axis  located  at  the  center  of  the 
waterway.  The  next  pier  west,  number  three,  shall  be  a  pivot-pier  for  the  draw  and 
shall  have  its  center  located  two  hundred  and  fifty  feet  west  of  the  center  of  namber 
two*  The  next  pier  west  may  be  a  rest  pier  for  the  draw,  and  may  be  located  two 
hundred  and  fifty  feet  west  of  the  center  of  namber  three.  The  piers  shall  be  bnilt  to 
snch  a  height  that  the  lowest  part  of  the  work  forming  the  snperstrnctare  of  the 
bridge  Bhall  not  be  less  than  fifry  feet  above  mean  high  wat-er,  and  the  fonndations 
of  the  piers  shall  be  so  arranged  as  to  iwlmit  fatnre  deepening  of  the  Kill  to  twenty 
feet.  So  much  of  the  western  shore  of  Staien  Island  as  lies  outside  of  a  line  parjdlel 
to  the  bulkhead  line  and  touching  the  western  face  of  the  most  eastern  pier  shall  be 
dredged  off  for  a  distance  above  the  axis  of  the  bridge  of  fonr  hundred  and  thirty  feet 
and  below  the  bridge  of  one  hundred  and  twenty-five  feet,  so  as  to  secure  a  clear 
channel-way  beneath  the  eastern  span  of  thirteen  feet  in  depth  at  mean  low  water 
and  three  hundred  and  fifty  feet  in  width :  And  provided  alaOf  That  said  draw  shall 
be  opened  promptly  upon  reasonable  signal,  except  when  trains  are  passing  over  the 
said  bridge,  for  the  passage  of  the  boats  whose  construction  shall  not  be  such  as  to  ad- 
mit of  the  passage  under  the  draw  of  said  bridge  when  closed.  But  in  no  case  shall 
unnecessary  delay  occur  in  optening  the  said  draw  after  the  passage  of  trains ;  and 
the  said  companv  or  corporation  shall  maintain  at  its  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House  Board  shall 
prescribe. 

Thos.  Lincoln  Oasby, 

Colonel^  Oorp  of  Engineers. 
Henry  M.  Eobert, 

Lieut  CoL  of  Engineers. 
Peter  0.  Hains, 

Ideut  Col.  of  Engineers. 
Bri^.  Gen.  J.  0.  Duane, 

Chief  of  EngineerSj  U.  8.  A. 


MINORITY  REPORT. 

The  undersigned  can  not  agree  entirely  with  the  opinion  of  the  ma- 
jority of  the  Board,  as  set  forth  in  the  foregoing  report,  and  therefore 
submit  the  following : 

Inasmuch  as  this  Board  owes  its  existence  to  the  desire  on  the  part 
of  the  Senate  Committee  on  Commerce  for  advice  as  to  the  necessity  for 
certain  legislation,  as  set  forth  in  Senate  bill  1842,  or  possibly  other 
legislation;  inasmuch  as  all  the  papers  bearing  upon  the /tt«for^ of  this 
bridge  are  referred  to  the  Board,  and  the  instructions  to  the  Board  are 
that  it  should  give  a  hearing  to  all  the  parties  interested,  it  is  conclu- 
sive to  our  minds  that  we  can  not  ignore  the  fact  that  the  bridge  now 
in  process  of  construction  wafl  authorized  by  the  act  of  Congress  ap- 
proved June  16,  1886,  and  the  plans  of  construction  were  approved  by 
the  War  Department  after  a  long  and  full  hearing  irom  both  sides,  and 
after  the  rejection  by  the  Senate  of  a  bill  identically  the  same  as  the  one 
now  under  consideration;  hence  we  are  of  the  opinion  that  we  must 
give  due  consideration  to  the  fact  that  the  Staten  Island  Bapid  Transit 
Bail  road  Company  proceeded  in  good  faith  with  the  construction  of  this 
bridge  upon  what  it  could  very  naturally  regard  as  a  final  decree  or 
judgment.  It  has  erected  piers  as  authorized,  and  expended  a  large 
amount  of  money  in  so 'doing,  and  also  for  shop- work,  on  the  super- 
structure now  nearly  completed.  In  our  opinion  all  this  must  be  con- 
sidered in  arriving  at  a  decision  whether  or  not  the  bridge,  if  constructed 
as  authorized,  would  be  an  unreasonable  obstruction  to  navigation. 

It  is  conceded  by  Congress,  by  Engineers,  and  by  the  Courts  that  onsf 
structure  erected  in  a  navigable  water-way  is  an  obstruction,  but  the 
Courts  have  uniformly  held  that  the  term  obstruction  is  to  be  construed 
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as  meaning  unreasonable  obstraction.  It  is  believed  to  be  a  well-estab- 
lished rale  that,  in  order  to  determine  whether  or  not  a  bridge  is  an 
nnreasonable  obstraction,  the  commerce  to  be  benefited  by  the  bridge 
and  the  interests  involved  therein  are  to  be  considered  as  well  as  the 
interests  of  navigation.  '^The  rights  of  commerce  by  vessels,  although 
pre-existing,  are  not  paramount  to  the  rights  of  commerce  by  any  other 
way.  Some  concessions  must  be  made  on  every  0ide  for  the  convenience 
and  the  harmonious  pursuit  of  diiferent  occupations."  It  is  in  view  of 
this  spirit  of  mutual  concession,  which  must  prevail,  that  it  must  be 
held  that  the  bridge  should  not  be  simply  the  cheapest  which  can  be 
built,  but  that  the  company  slionid  be  content  to  incur  the  extra  ex- 
pense of  constructing  a  bridge  which  shall  not  prove  to  be  an  unrea- 
sonable obstruction.  On  the  other  hand,  the  parties  interested  in  the 
navigation  should  not  ask  that  the  Bridge  Company  be  put  to  unrea- 
sonable  expense,  and  should  accept  gracefully  the  fact  that  the  expenses 
of  navigation  may  be  reasonably  increased.  In  the  case  of  the  Mollie 
Mokler^  it  is  well  stated  by  the  United  States  Supreme  Court  that — 

The  ofBcers  of  steamers  plying  the  Western  waters  mast  be  held  to  the  full  measure 
of  responsibility  in  navigating  streams  where  bridges  are  built  across  them.  These 
bridges,  supported  by  piers,  of  necessity  increase  the  dangers  of  navigation,  and 
river-men,  instead  of  recognizing  them  as  lawful  structures,  built  in  the  interest  of 
commerce,  seem  to  regard  them  as  obstructions  to  it,  and  apparently  act  on  the  belief 
that  frequent  accidents  will  cause  their  removal.  There  is  no  foundation  for  this 
belief.    Instead  of  the  present  bridges  being  abandoned,  more  wiU  be  constructed. 

The  changed  condition  of  the  country  produced  by  the  building  of  railroads  has 
caused  the  great  inland  waters  to  be  spanned  by  bridges.  These  bridges  are  to  a  cer- 
tain extent  impediments  in  the  way  of  navigation ;  but  railways  are  highways  of 
commerce  as  well  as  rivers,  and  would  fail  of  accomplishing  one  of  the  main  Objects 
for  which  they  were  created,  the  rapid  transit  of  persons  and  property,  if  rivers  could 
not  be  bridged.  It  is  the  interest  as  well  as  the  duty  of  all  persons  engaged  in  busi- 
ness ox;  the  water-routes  of  transportation  to  conform  to  this  necessity  of  commerce. 
If  they  do  this,  and  recognize  lailroad  bridges  as  an  accomplished  fact  in  the  history 
of  the  country,  there  would  be  less  loss  of  life  and  property,  and  fewer  complaints  of 
the  difficulties  of  navigation  at  the  places  where  these  bridges  are  built. 

That  in  adjusting  the  rights  of  private  parties  to  the  public  interests 
it  is  clearly  the  intention  of  Congress  to  -permit  8ome  degree  of  obstruc- 
tion is  evident,  and  this  degree  can  best  be  inferred  from  the  kind  of 
obstruction  that  has  been  sanctioned  by  Congress  as  well  as  by  the  ex- 
ecutive and  judicial  departments  of  the  Government. 

The  suspension  bridge  between  New  York  and  Brooklyn  requires  all 
large  sailing  vessels  navigating  the  East  Biver  to  send  down  their  top- 
masts, and  although  it  was  shown  at  the  time  the  structure  was  under 
discussion  that  this  would  be  a  considerable  expense  as  well  as  an  in- 
convenience to  navigation,  the  Courts  refused  to  interfere. 

The  bridges  across  the  Allegheny  and  Monongahela  rivers  at  Pitts- 
burgh compel  all  large  steamers  to  lower  their  smoke-stacks,  ^his  is 
also  required  at  the  Eads  bridge  at  Saint  Louis  during  high  stages  of 
the  river. 

Congress  has  thus  far  declined  to  provide  a  draw  in  the  new  Aque- 
duct Bridge  across  the  Potomac  at  Georgetown,  although  it  has  been 
shown  that  such  draw  would  be  a  great  convenience,  if  not  an  absolute 
necessity,  to  enable  suitable  vessels  to  reach  the  great  stone* quarries 
above  the  site  of  the  bridge. 

We  have  been  thus  particular  in  reference  to  the  history  of  the 
bridge  before  the  Board,  to  the  action  of  Congress,  and  to  the  rulings 
of  the  Courts  for  the  reason  that  we  can  not  conscientiously  disregard 
them  in  determining  what  legislation  to  recommend  to  the  Committee 
on  Commerce. 


Digitized  byCjOOQlC 


2428     REPORT   OF   THE   CHIEF    OF   ENGINEERS,  U.  S.  ARMT. 

Will  the  bridge,  if  completed  on  the  plans  as  at  present  authorized, 
constitate  an  uureasouable  obstruction  T  We  have  no  hesitation  in  an- 
swering yes.  The  lowest  member  of  the  superstructure  is  to  be  only  34 
feet  8  inches  above  mean  low-water  mark.  This  would  leave  a  height 
of  less  than  30  feet  above  high  watery  which  is  the  stage  at  which  the 
tows  pass  the  bridge.  This  height,  in  pur  opinion,  is  not  sufficient^  and 
would  constitute  an  unreasonable  obstruction. 

Do  the  piers  as  located  and  constructed  constitute  an  unreasonable 
obstruction  t  In  our  opinion,  no.  In  view  of  the  history  of  the  bridge 
it  would  appear  to  us  to  be  unreasonable  to  demand  that  the  Staten 
Island  Rapid  Transit  Railroad  Company  should  tear  out  the  work 
already  completed  and  be  obliged  to  incur  the  extra  expense  of  con- 
structing entirely  new  piers  and  superstructure  simply  because  the 
Pennsylvania  and  Lehigh  Valley  Railroad  companies  may  have  to  incur 
some  extra  expense  over  the  cost  of  the  preexisting  methods  of  navi- 
gation. If  the  navigation  companies  are  to  incur  no  expense,  then  it 
would  seem  to  us  that  the  doctrine  of  mutuality  of  concession  is  lost 
sight  of. 

It  seems  to  us  that  the  question  simply  is,  will  the  increase  of  expense 
in  towing  to  be  an  unreasonable  one  f  It  is  claimed  that  the  navigation 
companies  will  be  put  to  great  extra  expense,  and  that  consequently 
the  public  interests  will  suffer.  We  can  not  conscientiously  believe 
the  price  of  coal  in  any  market  of  the  world  will  be  affected  1  cent  by 
this  bridge.  We  are  not  satisfied  that  the  navigation  companies  wiil 
have  to  incur  any  extra  expense;  but  even  if  they  do,  we  do  not  believe 
that  such  expense  will  be  so  great  as  to  be  held  by  any  Court  to  be  un- 
reasonable. We  do  not  believe  that  a  greater  number  of  tugs  will  be 
required  to  take  any  given  tow  past  the  bridge  than  around  Corner 
Stake  Light  or  past  Shooters'  Island. 

The  claim  that  there  will  be  great  loss  of  life  and  property  in  passing 
the  bridge  we  can  not  consider  for  a  moment :  the  law  requires  that 
competent  and  skilled  captains  and  pilots  shall  be  employed  by  trans- 
portation companies.  We  believe  that  any  competent  pilot  can  take  any 
reasonable  tow  past  the  bridge  In  safety.  Novelty  has  ever  been  a  bug- 
bear to  conservatism,  and  it  is  a  well  known  fact  that  the  average  steam- 
boatman  is  a  conservatist  par  excellence.  He  is  wedded  to  old  methods, 
dislikes  new  ones,  and,  consciously  or  unconsciously,  magnifies  the  dan- 
gers to  be  encountered  or  the  damages  to  be  suffered  in  ca«e  of  a  change 
of  methods.  This  bridge  is  a  novelty  just  at  present,  but  will  soon  cease 
to  be  so.  Any  one  of  the  tows  which  the  Board  saw  pass  the  bridge  on 
March  31  we  firmly  believe  could  have  been  taken  past  by  one  properly- 
handled  tug  instead  of  requiring  ^176  tugs. 

We  can  not  conscientiously  believe  that  any  corporation  will  abandon 
terminal  facilities  on  which  it  has  expended  $2,000,000  purely  and  sim- 
ply on  account  of  the  construction  of  this  bridge. 

We  are  thus  led  to  the  following  conclusions : 

(1)  The  bridge,  if  completed  upon  the  present  plans,  would-constitute 
an  unreasonable  obstruction  to  navigation. 

(2)  We  can  not  perceive  the  necessity  for  the  legislation  embodied  in 
Senate  bill  No.  1842. 

(3)  We  would  recommend  that  the  act  of  Congress  approved  June 
16,  1886,  be  so  amended  as  to  require  that  the  spans  shall  not  be  less 
than  50  feet  above  mean  Mgh'tcatermaTk,  measuring  to  the  lowest  mem- 
ber of  the  bridge  superstructui-e.  With  this  height  of  spans  81  per 
cent,  of  the  water  traffic  will  be  accommodated  without  requiring  the 
draws  to  be  opened.    The  bridge  company  would  also  be  benefited  in 
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that,  not  having  to  open  the  draws  so  often,  there  would  be  mnch  less 
delay  in  the  passage  of  trains,  and  hence  less  expense  incurred. 

(4)  We  would  also  recommend  that  the  fender-piling  around  the  east 
pier  be  extended  to  a  point  on  the  shore  opposite  the  south  end  of  the 
crib- work  erected  in  the  center  of  the  water-way,  and  that  the  time 
within  which  the  bridge  shall  be  completed  be  reasonably  extended. 

W.  R.  King, 

Major  of  Engineers, 
Edw.  Maguirb, 
Captain  of  Engineers. 
New  York  City,  April  10, 1888. 


SUPPLEMENTAL  REPORT  OF  THE  BOARD  OF  ENG^EERS. 

New  York  City,  May  6, 1888. 
General  :  The  Board  of  Engineers  convened  by  Special  Orders  Nos. 
8  and  9,  current  series,  Headquarters  Corps  of  Engineers,  has  carefully 
considered  the  questions  contained  in  the  indorsement  of  the  Secretary 
of  War  of  April  28, 1888,  and  has  the  honor  to  report,  in  answer  to  the 
several  questions,  as  follows: 

Q.  1.  Cost  of  changes  in  the  bridge  recommended  by  the  report  of  the  majority  of 
the  Board. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
(143^000. 

Q.  2.  Cost  of  changes  in  the  bridge  recommended  by  the  minority. 

The  Board  is  of  opinion  that  the  cost  of  these  changes  will  be  about 
$38,000. 

Q.  3.  Cost  of  increasing  the  length  of  the  draw  on  each  side  of  the  pivot  to  300  feet 
(no  increase  in  height  of  bridge). 

The  Board  is  of  opinion  that  the  pivot  truss  of  500  feet,  as  now  being 
built,  can  not  be  lengthened  practically  by  100  feet  so  as  to  give  water- 
way spans  of  300  feet.  All  the  members  of  the  original  truss  would 
have  to  be  enlarged,  which  can  not  be  done  in  a  satisfactory  manner, 
and  it  would  be  cheaper  in  the  end  to  build  a  new  truss  of  the  dimen- 
sions required,  namely,  600  feet.  The  Board  is  of  the  opinion  that  the 
present  bridge  could  be  altered  so  as  to  contain  a  300-foot  pivot  draw 
for  the  sum  of  $125,000. 

Q.  4.  What  will  be  the  cost  of  the  necessary  widening  and  deepening  of  the  Kill 
at  or  near  the  bridge  on  the  Staten  Island  side  if  provided  for  in  the  river  and  harbor 
propriation  t 

Taking  the  cost  of  the  land  at  $500  per  acre  and  the  price  of  dredg- 
ing at  25  cents  per  yard  the  cost  will  be  about  $9,500. 
All  of  which  is  repectfnlly  submitted. 

Thos.  Lincoln  Casey, 

Colonel^  Corps  of  Engineers, 
W.  R.  King, 

Major  of  Engineers. 
Edw.  Maouibb, 

Captain  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 
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WW  3. 

REPORT  OF  BOARD  OF  ENGINEERS  ON  SENATE  BILL  NO.  1850,  FIFTIETH 
CONGRESS,  FIRST  SESSION,  TO  AUTHORIZE  THE  CONSTRUCTION  OF  A 
BRIDGE  ACROSS  THE  STATEN  ISLAND  SOUND,  KNOWN  AS  ARTHUR 
KILL  AND  KILL  VON  KULL,  AT  OR  NEAR  THE  TOWN  OF  WESTFIELD, 
STATEN  ISLAND,  AND  TO  ESTABLISH  THE  SAME  AS  POST-ROAD. 

ITew  York  City,  April  10,  1888. 

Oeneral:  The  Board  of  Engineers  convened  by  special  orders 
Nos.  8  and  9,  corrent  series,  from  the  headquarters  Corps  of  En- 
gineers, and  to  which  was  referred  by  yoar  indorsement  of  March  2, 
1888,  Senate  bill  1850  for  consideration  and  report,  has  the  honor  tx> 
state: 

That  Senate  bill  1850  authorizes  the  constrnction  of  a  bridge  across 
the  waters  of  the  Arthar  Kill  from  some  point  or  points  between  the 
town  of  Westfield,  Staten  Island,  Richmond  Coanty,  New  York,  to 
some  point  or  points  in  Middlesex  County,  in  the  State  of  New  Jer- 
sey, as  a  foot-bridge,  wagon-road,  and  railway  bridge.  The  bridge 
is  to  be  a  pivot  draw- bridge,  with  spans  not  less  than  200  feet  in  the 
clear,  the  other  spans  to  be  not  less^han  250  feet,  if  the  proper  location 
of  the  draw  will  admit  of  spans  of  this  width,  and  the  height  of  the 
superstructure  is  to  be  not  less  than  15  feet  above  low  water,  or  10  feet 
above  extreme  high  water,  measuring  to  the  bottom  chord  of  the 
bridge ;  or  the  bridge  may  be  a  lifting  bridge. 

By  the  bill,  the  bridge  may  be  placed  at  any  point  of  a  portion  of  the 
Kill  5^  miles  in  length.  This  reach  is  in  the  lower  half  of  the  stream 
and  where  the  waters  of  the  Kill  have  their  greatest  width.  Taking 
into  consideration  the  amount  and  character  of  the  commerce  and  navi- 
gation over  the  stream,  the  Board  is  of  opinion  that  the  bridge  pro- 
posed in  the  bill  would  be  a  serious  obstruction  to  navigation,  and 
should  not  be  constructed.  The  Board  would  recommend  in  it^  stead 
a  bridge  having  a  clear  height  of  superstructure  above  mean  high  water 
of  50  feet,  a  clear  span  500  feet  in  width  over  a  channel- way  of  13  feet 
depth  at  low  water,  and  a  draw-span  next  to  this  span  of  at  least  200 
feet  in  width.  The  other  spans  of  the  bridge  should  not  be  less  than 
250  feet  in  the  clear. 

Section  6  of  the  same  bill  authorizes  the  construction  of  a  suspen- 
sion, cantilever,  or  lifting  bridge  over  the  Kill  Von  Kull,  to  and  from 
some  point  or  points  commencing  on  the  northerly  side  of  Third 
street  and  York  avenue,  in  the  village  of  Kew  Brighton,  Staten 
Island,  Richmond  County,  in  the  State  of  !New  York,  to  some  point  or 
points  at  or  near  Constable's  Point,  in  the  State  of  New  Jersey,  of 
such  a  height  or  in  such  a  manner  as  not  to  interfere  with  the  free 
navigation  thereof  by  vessels  and  boats  customarily  navigating  the 
same. 

In  view  of  the  extensive  commerce  passing  the  i>osition  proposed  for 
this  bridge,  being  not  only  that  coming  through  the  Arthur  Kill,  but 
in  addition  that  from  Elizabethport,  Newark  Bay,  and  the  north  shore 
of  the  Kill  Von  KuU,  the  latter  being  extensively  carried  on  by  ocean- 
going ships,  the  Board  is  of  opinion  that  this  bridge  when  built  should 
1)0  a  cantilever  bridge  of  three  bays,  spanning  the  entire  water-way, 
the  center  bay  to  be  not  less  than  900  feet  in  width  in  the  clear,  and 
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furnishiDg  a  clear  height  over  th^  channel- way  at  mean  high  water  of 
at  least  150  feet. 

Thos.  Lincoln  Oasey, 

Colonel^  Corps  of  Engineers, 
Henry  M.  Robert, 

Lieut,  Col.  of  Engineers. 
Peter  C.  Hains, 

lAeut,  Col,  of  E'ngineers. 
W,  E.  King, 

Major  of  Engineers. 
Edw.  Maguire, 

Captain  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


WW  4. 

HIGHWAY  bridge  ACROSS  THAT  PART  OF  THE  WATERS  OF  LAKE  CHAM- 
PLAIN  LYING  BETWEEN  THE  TOWNS  OF  NORTH  HERO  AND  ALBURGH, 
VERMONT,  AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED  JUNE  90, 
1884. 

La  Grange,  IJTorth  Bero,  Vt., 

August  28,  1886. 
Dear  Sir:  Unclose  herewith  a  letter  jast  received  from  our  Senator, 
George  F.  Edmonds,  in  regard  to  a  bridge  we  are  now  building  from 
the  town  of  North  Hero,  Vt.,  to  the  town  of  Alburgh,  Vt.,  across  Lake 
Champlain,  calling  our  attention  to  the  fact  that  we  have  never  ob- 
tained the  approval  of  the  War  Department. 

We  supposed  we  had  complied  with  every  requirement  of  tbe  law  in 
regard  to  the  matter  until  we  received  this  letter. 

We  obtained  a  charter  t^m  the  Gleneral  Government,  also  from  our 
State  in  1884,  which  we  supposed  was  all  that  was  required  of  us. 

If  you  will  please  inform  ua  what  steps  we  shall  take  now  in  regard 
to  the  matter,  that  we  ma^'  be  guided  thereby,  we  would  be  greatly  ob- 
liged. 

I  am,  sir,  very  respectfully,  yours, 

D.  B.  Town. 
To  the  Honorable  Secretary  op  War. 

[First  indoraement,] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
September  4, 1886. 
Respectfully  returned  to  the  Secretary  of  War. 
^^An  act  to  authorize  the  construction  of  a  highway  bridge  across  that 
part  of  the  waters  of  Lake  Champlain  lying  between  the  towns  of  North 
Hero  and  Alburgh,  in  the  State  of  Vermont,"  was  approved  June  20, 
1884  (U.  S.  Statute,  vol.  23,  pages  49,  50). 
The  second  section  of  the  act  provides — 

That  the  Btraotnre  authorized  \)j  tbe  preceding;  section  shall  be  built  and  located 
under  and  subject  to  such  regulations  for  the  security  of  navigation  of  snch  waters 
as  the  Secretary  of  War  shall  prescribe,  and  shall  be  provided  with  snob  suitable  an  d 
convenient  draw  as  the  said  Secretary  shall  deem  needful  for  the  proper  purposes  of 
navigation,  etc. 
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It  does  not  appear  tbat  the  requirtjuieats  of  law  have  been  complied 
with,  and  it  is  suggested  that  the  plans  of  the  bridge  be  submitted  with- 
out delay,  and  in  submitting  them,  that  the  parties  interested  comply 
with  the  requirements  of  the  rule  of  the  Secretary  of  War  of  July  31, 
1886,  in  reference  to  bridge  plans  requiring  his  approval. 

The  attention  of  the  parties  interested  should  be  invited  to  the  pro- 
vision of  section  G  of  the  act  approved  February  22, 1883,  Stat,  at  Large, 
vol.  22,  page  423. 

John  G.  Parke, 
Colonel  of  Engineers, 
Bvt.  Maj.  Qen.j  U  S.  A., 
in  charge  of  office. 

[Second  indonement.} 

War  Department,  September  7, 188fi. 

The  suggestions  of  the  officer  in  charge  of  the  office  of  the  Chief  of 
Engineers  are  concurred  in,  and  he  will  take  the  necessary  steps  by  co^ 
respoudenoe  with  the  proper  authorities  to  place  the  ca  e  in  condition 
to  be  submitted  to  the  Secretary  of  War  for  final  action. 
By  order  of  the  Acting  Secretary  of  War. 

Jay  Stone, 
Acting  Chief  Clerk, 

[Third  indorsement  1 

Office  Chief  of  Engineers, 

U.  S.  Army, 
November  18,  1886. 

Respectfully  referred  to  Major^M.  B.  Adams,  Corps  of  Engineers,  for 
his  information  and  for  examination  and  report. 

The  bridge  referred  to  is  authorized  by  an  act  of  Congress  approved 
June  20, 1884 ;  copy  with  the  papers. 

Major  Adams  will  report  whether  the  location  and  plan  of  the  bridge 
is  in  strict  conformity  with  the  acts  of  Congress  auiborizing  its  constrac- 
tion. 
To  be  returned. 
By  command  of  Brigadier-General  Duane. 

John  G.  Parke, 
Colonel  of  Engineers, 
Bvt  Maj.  Gen.  U.  S.  A. 

[Fonrth  indorsement] 

Office  Chief  of  Engineebs, 

U.  8.  Aemy, 
December  16, 1886. 

Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge-Advocate  General,  U.  S.  A.,  inviting  attention  to  the  accompa- 
nying report  of  Major  M.  B.  Adams,  Corps  of  Engineers,  from  which  it 
will  appear  that  the  bridge  in  question  is  already  built ;  that  it  affords 
the  only  highway  communication  from  North  Hero  Island  to  the  main- 
land, and  gives  ready  passage  between  the  island  and  the  railroad  sta- 
tion on  the  Vermont  Central  Railroad  at  East  Alburgh. 

Major  Adams  considers  the  bridge  as  slight  an  obstruction  to  navi- 
gation as  any  bridge  crossing  the  waters  of  Lake  Champlain  at  any 
point ;  its  draw  gives  a  width  of  78  feet,  while  that  of  the  Lamoil  Valley 
Extension  Bailr^td  Bridge  is  really  only  abont  36  feet. 
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M^jor  Adams  conclades  his  report  as  follows : 

Upon  careftil  oonBideration  of  all  these  facts,  I  have  the  honor  to  recommend  the 
approval  of  this  bridge  in  both  ite  plan  and  location,  and  wonld  respectfally  recom- 
mend as  follows  for  its  management  and  lighting : 

That  the  draw  shafl  be  opened  promptly  by  the  proper  anthoritiee  of  the  bridse  npon 
the  ordinary  reasonable  signal  from  any  boat  that  may  wish  to  effect  a  passage  tnrough 
it,  and  the  bridge  shall  be  lighted  according  to  the  nsnal  prescribed  rales  made  and 
provided  by  the  Light  Honse  Board  to  ffovem  in  all  snck  cases,  both  the  operating  of 
the  draw  and  lighting  of  the  bridge  to  oe  done  at  the  expense  of  the  bridge-owners. 

In  view  of  the  above  statements,  and  for  the  reasons  more  fally  set 
forth  in  Major  Adams's  report,  the  plans  and  location  of  the  ^-  Highway 
bridge  across  that  part  of  the  waters  of  Lake  Ohamplain  lying  between 
the  towns  of  iNTorth  Hero  and^bargh,  in  the  State  of  Vermont,"  as  pro- 
vided for  by  the  act  of  Jane  20, 18^,  are  recommended  for  approval. 

*  J,  O.  DUANE, 

Brig.  Oen.j  Ohief  of  Engineers. 

[Fifth  indorsement.] 

War  Depabtment, 

Jcmuary  13,  1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Ohief  Olerk. 

[Sixth  indotMment.1 

Office  Chief  of  Engineers, 
U.  S.  Army, 
Jmuary  22, 1887. 

Bespectfnlly  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers,  in- 
viting attention  to  the  foregoing  indorsements  (fourth  and  fifth),  by 
which  he  will  be  guided. 

Major  Adams  will  advise  the  bridge  authorities  acccordingly,  and 
will  see  that  the  requirements  of  the  War  Department  are  fully  com- 
plied with. 

After  such  record  has  been  taken  as  may  be  required  for  the  flies  of 
bis  office,  Mcgor  Adams  will  return  the  papers,  with  report  of  his  action 
thereon. 
By  command  of  Brigadier  General  Duane. 

John  6.  Parke, 
Oolanel  of  Engineerfiy 
Bvt  Maj.  Oen.j  U.  S.  A. 

[Serenth  indorsement] 

United  States  Engineer  Office, 

Burlington^  Yt.j  Jmuary  26, 1887. 
Bespectfhlly  returned  to  the  Chief  of  Engineers,  U.  S.  A.,  having 
made  the  necessary  records,  and  with  the  information  that  the  bridge 
authorities  have  been  notified  of  the  approval  of  the  plans  and  location 
of  their  bridge,  and  requested  to  intbrm  me  what  rules  govern  the 
operating  of  uie  draw  and  lighting  of  the  bridge  at  the  present  time. 

M.  B.  Adams, 
Major  ofEngmeerB. 

[Eighth  indonementi 

Office  Chief  of  Enginbsrs, 
U.  S.  Army, 
February  5, 1887. 
Bespectfiilly  returned  to  Major  M.  B.  Adams,  Corps  of  Engineers, 
calling  attention  to  fourth  indorsement,  and  to  the  quotation  fiom  his 
"bng  i^ 153 
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report  contained  therein,  which  was  approved  by  the  Secretary  of 
War. 

Major  Adams  will  inform  himself  as  to  the  roles  which  should  govern 
the  lighting  of  the  bridge,  and  prescribe  such  regulations  for  the  operat- 
ing of  the  draw  as  the  nature  of  the  case  woald  seem  to  require 5  and 
advise  this  office  accordingly. 
To  be  returned. 
By  command  of  Brigadier-General  Duane. 

John  G.  Parks, 

CoUmel  of  Engineersj 
.      Bvt.  Maj.  Gen.j  U.  B.  A. 

CUTijith  iiidoraement.1  ^ 

United  States  Engineer  Oppiob, 

Burlington  Yty  February  16,  1887. 

Bespectfully  returned  to  the  Chief  of  Engineers,  TJ.  B.  Army,  with  a 
copy  of  a  letter  sent  to  the  authorities  of  the  Korth  Hero  Bridge,  which 
is  believed  to  convey  them  all  needed  regulations  for  the  operating  of 
its  draw  and  the  lighting  of  the  bridge,  as  well  as  to  meet  your  instroc- 
tions  in  the  premises. 

M.  B.  Adams, 
Major  of  Engineen. 
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BRIDGE  OF  THE  KANSAS  CITY,  TOPEKA  AND  VTESTERN  RAILROAD  COM- 
PANY ACROSS  THE  MISSOURI  RIVER  AT  SIBLEY,  MISSOURI.  AUTHOR- 
IZED BY  ACT  OF  CONGRESS  APPROVED  JULY  3,  1884. 

[Brltton  &  Ony,  •ttoraeys  uid  oonnsellon  at  law.] 

Washington,  D.  C,  March  18, 1887. 

Sir:  By  act  of  Congress  approved  July  3, 1884  (23  Stats.,  67),  the 
Kansas  Oity,  Topeka  and  Western  Eailroad  Company  is  authorized  to 
construct  a  bridge  "  over  the  Missouri  River  at  or  near  Sibley,  in  the 
State  of  Missouri; "  and  by  section  7  the  plan  and  location  thereof  is 
made  subject  to  your  approval. 

Pursuant  to  this  authority  we  file  herewith : 

(1)  The  plans  of  said  bridge  as  proposed  to  be  constructed  by  said 
railroad  company. 

(2)  Certified  copy  of  the  articles  of  consolidation  evidencing  the  crea- 
tion and  present  existence  of  the  Kansas  City,  Topeka  and  Western 
Bailroad  Company. 

(3)  Certified  extract  from  the  record  of  the  meeting  of  the  board  of 
directors  of  said  railroad  company  accepting  the  act  of  Congress  au- 
thorizing the  construction  of  said  bridge. 

(4)  Certified  transcript  of  the  records  of  said  railroad  company  show- 
ing the  election  of  the  present  officers  and  directors  thereof. 

(5)  Letter  from  W.  B.  Strong,  president  of  said  company,  showing 
appointment  of  A.  A.  Bobinson,  as  chief  engineer  thereof. 

(6)  Certificates,  in  triplicate,  of  said  W.  B.  Strong,  as  president,  and 
A.  A.  Bobinson,  chief  engineer,  of  said  company,  as  to  the  con:ectne88of 
the  plans  of  said  bridge  as  herewith  filed. 
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Whereon  we  ask  your  immediate  approval  of  said  plan  and  location 
in  accordance  with  the  reqairements  of  the  act. 
Very  respectfully, 

Beitton  &  Gray, 
Attorneys  for  K.  O.y  T.  and  W.  E.  B.  Company. 
Hon,  WiUiiAM  0.  Endicott, 

Secretary  of  War. 

[Slnt  indoxMmeni.] 

Offioe  Chief  op  Engineers, 

U,  S,  Army, 
March  31, 1887. 
BespectfuUy  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge-Advocate-Oeneral,  17.  S.  Army. 

The  within  plan  and  location  of  the  proposed  bridge  are  in  accord- 
ance with  the  provisions  of  ^^  an  act  to  authorize  the  construction  of  a 
bridge  over  the  Missouri  Biver  at  or  near  Sibley,  in  the  State  of  Mis- 
souri," passed  July  3,  1884,  and  there  appears  to  be  no  objection  to 
their  approval  by  the  Secretary  of  War. 

J.  0.  DlTANE, 

Brig.  Oen.j  Chief  of  Engvneers. 

[Second  IndonemcDt.] 

War  Department, 
Judge- Adyogate-General's  Ofpioe, 

Washingtonj  D.  0.,  Aj^il  1, 1887. 
The  evidence  in  this  case,  under  the  rule  of  July  31, 1886,  being  fur- 
nisbed  by  the  company,  the  papers  are  returned  to  the  Secretary  of 
War,  with  draught  of  approval  of  plans,  etc. 

6.  Norman  Lieber, 
Acting  Judge- Advocate- Qenerai., 

[Third  l]idoraem€nt.l 

War  Department, 

ApHl  14, 1887, 
BespectfuUy  returned  to  the  Chief  of  Engineers  with  the  accompany- 
ing duplicate  copy  of  the  instrument,  which  has  been  approved  by  the 
S^retary  of  War,  for  file  in  the  office  of  the  Chief  of  Engineers.  The 
original  copy  has  been  furnished  to  Messrs.  Britton  &  Gray,  the  attor- 
neys of  the  Kansas  City,  Topeka  and  Western  Railroad  Company. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric. 


REPORT  OP  lieutenant-colonel  CHARLES  R.  SUTER,  CORPS  OP 

engineers,  president  op  the  missouri  river  commission. 

Missouri  River  Commission, 

Oppice  OP  THE  President, 
Saint  Louis,  Mo.y  March  25,  1887. 
Sm :  In  accordance  with  instructions  conveyed  by  your  letter  of  2l8t 
instant,  I  have  to  report  that  the  plans  for  the  proposed  bridge  over  the 
Missouri  River  at  Sibley,  Mo.,  have  been  carefully  examined  and  found 
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to  comply  with  the  requirements  of  the  special  act  of  Oongreas  aatfaor- 
izing  the  construction  of  this  bridge.  The  plans  show  a  high  bridge 
with  three  400  foot  spans  over  the  water-way  of  the  river.  The  height 
nnder  floor  beams,  in  this  case  the  lowest  portion  of  the  snperstractore, 
is  given  as  50  feet  above  the  high  water  of  1844,  which  is  7  feet  higher 
than  1881,  about  the  highest  flood  since  the  former  date.  The  bridge 
therefore  will  fully  comply  with  all  the  requirements  deemed  advisable 
by  the  Missouri  Biver  Commission. 

Very  respectfully,  your  obedient  servant, 

Ghas.  E.  Suter, 
Lieut  Col.  of  UngineerSy 
President  Missouri  River  Commissum. 
The  Chief  of  Engineers,  U.  S.  A. 
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bridge  OF  THE  CHICAGO,  SAINT  LOUIS  AND  NEW  ORLEANS  RAILROAD 

company  across  the  ohio  river  at  east  cairo,  kentucky,  author- 
ized by  acts  of  congress  authorizing  the  construction  op 
bridges  across  the  ohio  river,  approved  december  17,  1872,  and 
february  14,  1883. 

Ofpiob  op  the  Chicago,  Saint  Louis 

AND  New  Orleans  Bailroad  Company, 

New  Tork^  March  26, 1887. 

Sir:  I  have  the  honor  to  transmit  herewith  papers,  maps,  and  plans 
relating  to  the  bridge  over  the  Ohio  Biver  at  East  Cairo,  Ky.,  which 
the  Chicago,  Saint  Loais  and  New  Orleans  Bailroad  Company  proposes 
to  baild  nnder  a  charter  granted  to  it  by  the  State  of  Kentucky,  and 
in  accordance  with  the  acts  of  Congress  authorizing  the  construction  of 
bridges  over  that  river. 

These  papers  are  more  fully  described  in  the  minutes  of  the  meeting 
of  the  Board  of  Directors  of  this  company,  held  this  day,  of  which  a 
certified  copy  accompanies  this  application. 

The  act  of  Congress  granting  lands  to  the  States  of  Illinois,  Missis- 
sippi, and  Alabama  required  tbe  railroads  to  build  ^<  to  a  point  at  or  near 
the  junction  of  the  Ohio  and  Mississippi  rivers."  The  site  thus  forced 
on  this  company  presents  engineering  difficulties  of  such  magnitude  that 
we  deemed  it  a  necessity  to  obtain,  if  possible,  some  modification  of  the 
requirements  of  the  general  laws  of  Congress.  This  necessity  was  fully 
explained  to  a  Board  of  United  States  Engineers,  but  although  their 
report  shows  that  they  appreciated  the  disadvantages  to  the  railroad 
company  in  constructing  and  operating  a  bridge  such  as  the  law  requires, 
they  were  unwilling  to  recommend  a  modification  of  the  law  in  this  case. 

We  have  therefore  decided  to  build  exactly  in  accordance  with  the 
requirements  of  the  law  and  of  the  Board  of  Engineers.  Indeed,  their 
requirements  have  been  more  than  complied  with,  by  providing  two 
spans  of  600  feet  in  the  clear  instead  of  one,  and,  in  order  to  accommo- 
date the  steam-boats  and  tows  going  up-stream  at  high  water,  spans  of 
great  length  and  of  the  full  height  required  for  the  channel-span  have 
been  continued  from  bank  to  bank,  entirely  across  the  river. 

It  will  require  about  two  and  a  half  years  to  build  this  bridge. 
Although  the  traffic  now  crossing  the  river  at  this  point  is  constantly 
increasing  both  in  volume  and  in  value,  it  is  seriously  hindered  by  the 
delays  incident  to  transfer  by  boat. 
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We  desire,  and  have  detennined,  to  continae  the  constraction  of  the 
bridge  without  delay  and  to  complete  it  as  soon  as  possible,  and  there- 
fore respectfally  request  the  early  approval  of  the  accompaDying  plans, 
etc.,  which  will  be  presented  by  Mr.  E.  L.  Corthell,  engineer  of  the  bridge, 
in  person.  Mr.  Oorthell  is  authorized  to  act  for  this  company  in  any 
and  all  matters  relating  to  the  approval  of  the  plans. 
I  am,  sir,  yours,  respectfully, 

Stxjtvesant  Fish, 
Vice-President  of  the  OhioagOj  Saint  Louis 

and  New  Orleans  Bailroad  Company. 
Hon.  William  0.  Endioott, 

Secretary  of  War. 

CFlnt  indonemenll 

Office  Chief  of  Engineers, 

U.  S.  Army, 
March  2S^  1887. 
BespectfuUy  returned  to  the  Secretary  of  War  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army. 

Upon  examination  of  the  within  plan  and  location  of  the  proposed 
bridge  of  the  Chicago,  Saint  Louis  and  I^ew  Orleans  Eailroad  Company 
across  the  Ohio  Biver  at  East  Cairo,  Ky.,  it  is  believed  that  they  con- 
form to  the  requirements  of  the  Board  of  Engineers  as  contained  in  its 
report  of  May  7, 1886,  and  printed  as  House  Mis.  Doc.  No.  339,  Forty- 
ninth  Congress,  first  session  (copy  herewith),  and  also  with  the  provis- 
ions of  the  act  of  December  17, 1872,  and  the  supplementary  act  of 
February  14, 1883,  authorizing  the  construction  of  bridges  across  the 
Ohio  Biver,  etc.  (copies  herewith),  and  therefore  no  objection  is  known 
to  their  Iftpproval  by  the  War  Department  if  the  rule  of  the  War  Depart- 
ment dated  July  31, 1886,  has  also  been  complied  with. 

J.  0.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 

[Seocmd  indonement.  J 

Wab  Depabthent, 
JuDaE- Advocate  Genebal's  Office, 

Washington,  D.  C,  March  30, 1887. 
BespectfuUy  returned  to  the  Secretary  of  War  with  drafts  of  formal 
approval  by  ti^e  Secretary  of  the  design,  drawings,  and  maps  submitted 
by  the  Chicago,  Saint  Louis  and  New  Orleans  Bailroad  Company.  The 
company  presents  in  lieu  of  a  copy  of  the  minutes  of  its  organization 
duly  authenticated,  a  memorandum  signed  by  £.  L.  Corthell,  repre- 
senting Chicago,  Saint  Louis  and  New  Orleans  Bailroad  Company,  and 
sworn  to  before  a  notary  public  of  this  city.  It  is  for  the  Secretary  of 
War  to  determine  whether  this  document,  in  connection  with  the  vol- 
ume of  laws  and  documents  filed  by  the  company,  may  be  accepted  as 
sufficient  evidence  of  the  fact  in  question. 

O.  NOBMAN  LeEBBB, 

Acting  Judge-Advocate  Oeneral. 

[Third  indonement.] 

Wab  Depabtment,  April  1, 1887. 
BespectfuUy  returned  to  the  Chief  of  Engineers  for  file  in  his  office; 
the  original  copy  of  the  instrument  having  been  sent  to  Mr.  £.  L.  Cor- 
theU,  No.  34  Nassau  street,  New  York  City,  this  date. 
By  order  of  the  Secretary  of  War. 

Sam^l  Hodgkins, 
Acting  Chief  Clerk. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  April  11, 1888. 
Sir:  Under  date  of  April  1,  1887,  the  Secretary  of  War  approved 
certain  drawings  showing  design,  location,  etc..  of  the  bridge  of  the 
Ghicago,  Saint  Louis  and  Kew  Orleans  Bailroaa  Company  across  the 
Ohio  Biver  at  Cairo,  Ill.«  proposed  to  be  erected  under  acts  of  Congress 
approved  December  17, 1872,  and  February  14, 1883;  and  in  order  that 
the  Secretary  of  War  may  be  fully  advised  as  to  the  manner  in  which 
such  bridge,  piers,  etc.,  are  being  constructed,  and  as  to  whether  the 
plans  approved  by  him  are  being  complied  with  and  the  bridge  built 
accordingly,  it  is  desired  that  you  supervise  its  construction  so  far  as 
may  be  necessary  to  enable  you  to  supply  the  information 'required. 

Copies  of  two  of  the  drawings,  with  copy  of  the  approval  of  the  Sec- 
retary of  War  attached,  are  sent  herewith  for  your  guidance.    The  re- 
maining drawing,  showing  location  of  proposed  bridge  without  contours 
of  the  bottom  of  the  river,  was  sent  you  March  30, 1888. 
By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 
Lieut.  Col.  Wm.  E.  Merrill, 

Corps  of  Engineers. 
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FREE  WAGON  BRIDGE  ACROSS  THE  CUMBERLAND  RIVER  NEAR  THE 
CITY  OF  NASHVILLE,  TENNESSEE,  AUTHORIZED  BY  ACT  OF  CONGRESS 
APPROVED  MARCH  3,  1887. 

Nashvillb,  Tenn.,  April  10, 1887. 
Sir:  In  obedience  to  the  act  of  Congress  and  the  rule  of  the  De- 
partment of  July  31, 1886, 1  have  the  honor  to-day  to  forward  by  mail 
to  your  address  a  copy  of  the  specifications  of  the  North  Nashville 
Bridge,  and  by  express  the  general  plan  of  the  North  Nashville  Bridge 
with  a  duplicate  (tracing)  of  the  same,  which  plans  and  specifications 
are  necessary  to  accompany  the  application  of  the  Bridge  Commission- 
ers for  the  approval  of  the  plans  so  the  work  may  proceed. 
Very  respectfully,  your  obedient  servant, 

E.  F.  Faloonnet, 
.       Consulting  Engineer, 
The  Hon.  Secretary  op  War. 

[First  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 

ApHl  19, 1887. 

Respectfully  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 

for  his  information  and  for  examination  and  report    Colonel  Barlow 

will  see  whether  the  plans  conform  to  the  requirements  of  the  act  of 

March  3,  1887,  authorizing  the  construction  of  the  bridge  (copy  here- 
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with).    Colonel  Barlow  will  also  call  attention  of^the  bridge  authorities 
to  the  accompanying  rule  of  the  {Secretary  of  War  and  request  compli- 
ance with  the  same.    Papers  under  the  rule  to  be  furnished  in  duplicate. 
By  command  of  Brigadier-General  Duaue. 

John  Ot.  Pabee, 
Colonel  of  UngineerSj 
Bvt.  May  Oen.j  U.  5.  A. 

[SeooDd  indorsement.  J 

Engineer  Office,  XJ.  S.  Army, 
Chattanooga^  Tenn.^  April  30, 1887. 
Bespectfully  returned  to  the  Chief  of  Engineers  with  report  of  this 


date. 


J.  W.  Barlow, 
Lieut  Col.  of  EngineerB. 


[Third  indonement.] 


Office  Ohibf  of  Engineers, 

D.  S.  Army, 

May  7,  1887. 
Bespectfully  returned  to  the  Secretary  of  War  through  the  Acting 
Judge- Advocate  General,  IT.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut.  CoL  J.  W.  Barlow,  Corps  of  Engineers,  from 
which  it  will  appear  that  the  bridge  \s  held  to  be  in  conformity  with  the 
*^Act  to  give  the  assent  of  Congress  to  the  construction  of  a  free  bridge 
by  the  county  of  Davidson,  Tennessee,  over  the  Cumberland  River,*'  ap- 
pi-oved  March  3, 1887.  His  views  are  concurred  in  by  this  office,  and 
it  is  recommended  that  the  plan  be  approved  accordingly. 

J.  C.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 

[Fourth  indorsement.  J 

War  Department, 
Judge- Advocate  General's  Office, 
Washington^  D.  C,  May  II,  1887. 
Respectfully  returned  to  the  Secretary  of  War,  with  formnl  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  draw- 
ings, and  proposed  location  of  the  bridge  across  the  Cumberland  Biver^ 
near  the  city  of  Nashville,  Tenn.,  authorized  by  the  act  of  Congress  ap- 
proved March  3, 1887  (page  471,  Statutes  of  1886-1887). 

G.  Norman  Leiber, 
Acting  Judge- Advocate- Oeneral. 


report  of  lieutenant-colonel  j.  w.  barlow,  corps  of  en- 
gineers, accompanying  second  indorsement  on  foregoing 
communication. 

Engineer  Office,  U.  S.  Army, 
Chattanooga^  Tenn.^  April  30,  1887. 
BiR :  In  compliance  with  indorsement  of  the  Chief  of  Engineers,  dated 
April  19, 1887, on  communication  of  E.F.  Faioonnet,  consulting  engineer. 
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to  the  honorable  Secretary  of  War,  herewith,  I  have  the  honor  to  sab- 
mit  the  following  report: 

The  act  of  Congress  authorizing  the  constmction  of  the  bridge  in 
question  provides  that  if  the  bridge  be  made  with  unbroken  or  contm- 
uous  spans,  the  spans  shall  not  be  less  than  164  feet  in  the  clear,  the 
main  spaa  to  be  over  the  main  channel  of  the  river,  and  the  lowest  part 
of  the  superstructure  not  less  than  34  feet  above  extreme  high-water 
mark ;  the  bridge  to  be  at  right  angles  to,  and  its  piers  parallel  with, 
the  channel  of  the  river. 

The  proposed  bridge  is  of  this  character,  and  the  adopted  plans  and 
specifications  for  its  construction  provide  for  a  higher  bridge  with  wider 
spans  than  the  act  requires. 

The  drawings  provide  for  a  bridge  having  a  main  or  channel  span 
250  feet,  and  t^acent  spans  on  either  side  200  feet  firom  center  to  center 
of  piers.  These  spans  in  the  clear  will,  therefore,  be  at  the  water's  sur- 
face at  ordinary  stages  about  235  feet  and  185  feet,  respectively.  The 
height  of  the  main  span  will  be  44  feet  above  the  highest  recorded  stage 
of  the  river,  or  99  feet  above  low  water.  The  plan  shows  that  the  bridge 
will  be  at  right  angles  to  the  current,  and  the  piers  parallel  therewi^ 

The  requirements  of  section  4  of  the  act,  in  regard  to  the  preparation 
of  a  topographical  map  of  the  locality  and  its  vicinity,  have  been  sub- 
stantially complied  with ;  the  map  presented  being  a  fair  representation 
of  the  general  characteristics  of  that  section  of  the  river. 

Pending  the  action  of  Congress  upon  the  bill  giving  its  consent  to  the 
construction  of  this  bridge,  objections  were  raised  by  adverse  interests 
which  were  satisfied  by  a  modification  in  the  height  of  the  bridge,  which 
placed  the  superstructure  10  feet  higher  than  was  at  first  proposed. 

To  insure  the  passage  of  the  act  during  the  then  current  session  of 
Congress,  and  thus  enable  the  construction  of  the  bridge  to  go  forward 
without  loss  of  time,  the  consent  of  all  parties  was  obtained  to  the  pas- 
sage of  the  act  without  amendment,  upon  the  specific  understanding 
that  the  bridge  would  be  built  44  feet  above  high  water,  instead  of  34 
feet  as  specified  in  the  act. 

As  previously  stated,  the  plans  have  been  modified  to  conform  to  this 
increased  height  and  contracts  have  been  made  in  compliance  there- 
with, and  there  now  appears  to  be  no  opposition  from  any  quarter  to 
the  construction  of  the  bridge  according  to  the  modified  plan ;  and  as  the 
greater  includes  the  less  jn  the  matter  of  height,  these  plans  are  held 
to  be  in  accord  with  the  act  above  mentioned. 

The  county  of  Davidson,  Tennessee,  the  grantee,  by  and  through  its 
County  Court  and  duly  appointed  and  empowered  Board  of  Bridge  Com- 
missioners, has  accepted  and  is  carrying  out  the  plans  submitted  for 
the  construction  of  the  North  Nashville  Bridge,  and  has  also  accepted 
the  provisions  of  the  act  of  Congress  approved  March  3, 1887.  in  refer- 
ence thereto,  and  the  parties  in  interest  have  filed  a  paper,  in  duplicate, 
properly  authenticated  and  transmitted  herewith,  setting  forth  these 
£acts,  in  compliance  with  War  Department  rule,  July  31, 1886. 

It  is  noted  that  on  this  paper  the  date  is  omitted  when  the  meeting 
was  held  by  the  County  Court  accepting  the  provisions  of  the  act,  but 
it  is  certified  as  of  record  that  it  was  during  the  April  term  of  said 
court. 

Very  respectAilly,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut  OoL  of  Engineers. 

Chief  of  Enoineebs,  U.  S.  A. 
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LETTER    OF    LIEUTENANT-COLONEL    J.    W.    BARLOW,  CORPS    OP    EN- 

OINEERS. 

Engineer  Office,  U.  S.  Army, 
Chattanoogaj  Tenn.^  April  6, 1888. 

Sir:  I  have  the  honor  to  transmit  herewith  a  commanication  of 
March  31,  from  certain  parties  in  interest,  having  reference  to  the  height 
of  the  Davidson  County  Bridge  over  the  Cumberland  River,  now  con- 
structing under  the  provisions  of  act  approved  March  3, 1887.  (Public^ 
123.) 

The  act  provides  for  this  bridge  a  height  of  34  feet  above  extreme 
high  water,  but  by  a  compromise  with  the  opposing  interests  (repre- 
sented by  the  within  commanication),  the  plans,  etc.,  presented  to  the 
War  Department  under  the  act  provided  for  a  bridge  at  least  44  feet 
above  extreme  high  water,  and  said  plans  were  approved  by  the  Secre- 
tary  of  War. 

It  now  appears  that  by  reason  of  various  unfortuitous  contingencies, 
during  the  progress  of  construction,  the  height  that  will  be  secured  is 
only  43  feet  above  extreme  high  water,  and  it  is  understood  that  now 
the  parties  in  interest  seek,  through  the  inclosed  communication,  the 
approval  of  the  Secretary  of  War  to  the  change  in  height,  under  the 
provisions  of  section  4  of  said  act. 

Under  the  circumstances,  and  the  reduction  in  height  being  compara- 
tively small,  I  respectfully  recommend  that  the  ^^  change  of  plan,"  so 
far  as  to  authorize  the  construction  of  said  bridge  ^^  having  the  lowest 
part  of  its  superstructure  at  least  43  feet  above  extreme  high- water 
mark  as  understood  at  the  point  of  location,"  may  be  approved. 
Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut  Col.  of  Ungineers* 

Chief  of  Engineers,  U.  S.  A. 

[Fint  iBdoiMBBAiki.] 

Offioe  Chief  of  Engineers, 

U.  8.  Army, 

AprU  14, 1888. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

It  appears  from  the  within  communication  from  Lieut.  Col.  J.  W. 
Barlow,  Corps  of  Engineers,  and  its  accompanying  indosure,  that  the 
approved  plan  of  the  bridge  in  question  provides  for  a  height  of  at  least 
44  feet  above  extreme  high  water,  but  that,  owing  to  an  error  made  in 
the  early  surveys  for  ascertaining  the  high-water  mark  in  the  Cumber- 
land Biver,  upon  which  the  plans  were  based,  the  bridge  as  being  con- 
structed will  only  attain  a  height  of  43  feet  above  extreme  high  water^ 
which  is  stated  by  parties  representing  the  opposing  interests  to  be 
sufficient  for  their  purposes,  and  who  consent  to  the  present  grade  and 
derrequest  that  it  be  approved  by  the  Secretary  of  War. 

Colonel  Barlow  recommends  that  the  change  of  plan  so  £Ekr  as  to 
authorize  the  construction  of  the  bridge  *^  having  the  lowest  part  of  its 
superstructure  at  least  43  feet  above  extreme  high-water  mark  as  un- 
derstood at  the  point  of  location  "  may  be  approved. 

No  objection  appears  to  authorizing  the  change  of  plan  as  requested, 
and  it  is  accordingly  recommended  that  it  be  approved  under  the  pio^ 
visions  of  section  4  of  the  act  of  March  3, 1887. 

J.  C.  DUAWB, 
Brig.  Oen.,  Chief  of  Engineers. 
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[Second  indonement] 

War  DEPARTMBin?, 

April  17, 1888. 
Respectfully  referred  to  the  Acting  JudgeAdvocate-General  to  pre- 
pare the  formal  approval. 
By  order  of  the  Secretary  of  War. 

John  Tweedale, 

Chief  ClerL 

LThird  indorsement.  1 

War  Department, 
Judoe-AdvocateGeneral's  Oppioe, 

Watshingtan,  £>.  a,  April  21,  1888, 
Eespectfdlly  retorned  to  the  Secretary  of  War,  with  formal  instm 
ment  prepared,  in  duplicate,  for  his  approval. 

G.  Norman  Leebeb, 
Acting  Judge- Advocate- General 

[Fonrth  indonement.] 

War  Department,  April  23,  1888. 
Bespectfully  retarned  to  the  Ohief  of  Engineers,  to  have  the  accept- 
■ance  and  certificate  attached  to  the  formal  approval  signed. 
By  order  of  the  Secretary  of  War. 

John  Tweebaub, 

Chief  Clerh 

(Fifth  Indonement.  1 

Offioe  Chief  of  Engineers, 

U.  S.  Armt, 
ApHl  25,  1888. 
Bespectfolly  reiomed  to  Lieat.  Ool.  J.  W.  Barlow,  who  is  requested 
to  have  the  accompanying  acceptance  and  certificate  signed  by  the 
proper  parties. 
All  the  papers  to  be  returned  to  this  office. 
By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineen. 

[Sixth  indorsement.  J 

Engineer  Office,  II.  S.  Army, 

Chattanooga^  Tenn.^  May  5, 1888. 
Respectfully  returned  to  the  Ohief  of  Engineers. 
The  acceptance  was  at  first  signed  by  two  of  the  Bridge  Oommission 
^rs  and  duly  certified  by  the  clerk  of  the  county  court  of  Davidson 
Oounty. 

The  intent  of  the  instrument  to  obtain  the  signatures  of  the  fall 
board  of  Bridge  Commissioners  was  evident,  so  the  papers  were  re- 
turned for  the  signature  of  B.  H.  Beazley,  which  was  obtained. 

The  clerk  of  the  county  court  being  then  absent,  the  old  certificate- 
authenticating  two  names  only — was  canceled,  and  the  certificate  as 
originally  written  was  duly  executed  under  seal,  by  the  deputy  clerk 
of  said  county,  who  has  full  power  to  so  certify  under  the  laws  of 
Tennessee. 

J.  W.  Barlow, 
Lieut  CoL  of  Engineers. 
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[Seventh  indoraement.] 

Oppicb  Chibp  of  Engineers, 

U.  8.  Army, 

May  8,  1888. 

Respectfally  returned  to  the  Secretary  of  War,  with  the  acceptance 
and  certificate  attached  to  the  formal  approval  signed  as  directed  by 
the  fourth  indorsement. 

J.  O.  DUANB, 
Brig.  Oen.^  Chief  of  Engineers. 

[Eighth  indonement.] 

War  Department,  May  11, 1888. 

Bespectfidly  returned  to  Lieut.  Ool.  J.  W.  Barlow,  through  the  Chief 
of  Engineers,  with  the  acceptance  signed  by  the  Secretary  of  War  this 
date. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Cleric. 

[Ninth  indorMmenl] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
May  12, 1888. 

Bespectftilly  returned  to  LieutenanlrColonel  Barlow  inviting  atten- 
tion to  the  foregoing  indorsement. 
This  paper  to  be  returned. 
By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineers. 

[Tenth  indonement.] 

Engineer  Office,  TJ.  S.  Armt, 

Chattanooga,  Tenn.j  May  16, 1888. 

BespectftiUy  returned  to  the  Chief  of  Engineers. 
The  acceptance  signed  by  the  Secretary  of  War  has  been  forwarded 
to  the  board  of  Bridge  Commissioners  for  constructing  the  bridge 
therein  referred  to  on  this  date. 

J.  W.  Barlow, 
Lieut  Col.  of  Engineers. 


COMMUNICATIOX  SUBMITTED  WITH  FOREGOING  LETTER. 

Nabhville,  Tbkn.,  March  31,  1888. 

Dear  Sir  :  It  has  been  ascertained  that  an  error  oooiirred  Id  the  early  surveys  in 
aaoertaining  the  high-water  mark  in  the  Cumberland  River,  the  result  of  which  is 
that  the  masonry  piers  and  abutments  of  the  North  Nashville  Bridge  over  said  river, 
near  Hyde'v  Ferry,  have  been  built  to  such  a  height  that  the  superstructure  will  be 
onlv  43  feet  above  said  high-water  mark,  in  lieu  of  44  feet,  as  intended. 

Now,  in  view  of  the  fact  that  the  additional  labor,  expense,  and  time  required  to 
elevate  the  entire  structure  1  foot  higher  will  be  very  great,  we,  as  representing  the 
interested  parties,  believing  that  the  error  was  purely  accidental,  and  that  the  pres- 
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ent  elevation  will  be  anffloient  for  our  purposes,  do  cheerfolly  consent  that  the  present 
grade  shall  be  adhered  to,  and  unite  in  requesting  that  the  height  of -the  structure  as 
now  built  be  approved  by  you. 
Very  respectfully, 

I.  N.  Hamilton, 
President  pro  tern,  Cumberland  C(mmi$non. 
T.  G.  Ryman, 
Superintendent  N.  C.  and  M  and  E.  P.  Kt.  Co. 
John  Ruhm, 

CKairmm, 
£d.  Lament, 
Secretary  Bridge  Commission  for  the  County  o/Damdaou, 
Lieu.  Col.  J.  W.  Barlow, 

Corps  of  Engineers, 


WW  8, 


bridge  of  the  ohio  river  railroad  company  across  great  kana- 
wha river  near  point  pleasant,  west  virginia,  authorized  by 
act  of  congress,  approved  march  3,  1887,  for  the  construction 
of  bridges  across  the  great  kanawha  river  below  the  fall* 
and  to  prescribe  the  dimensions  of  the  same. 

Office  of  Ohio  River  Bailboad  Company, 

ParJcersburghy  W.  Va.^  March  20, 1887. 

Deab  Sm :  The  Ohio  Biver  Railroad  Company  is  a  corporation  or* 
ganized  under  a  certificate  of  incorporation  issued  by  the  State  of  West 
Virginia  to  the  Wheeling,  Parkersbnrgh  and  Charleston  Railroad  Com- 
pany, and  dated  the  18th  day  of  April,  1881. 

Exhibit  A,  accompanying  this  application,  is  a  copy  of  said  certificate 
of  incorporation,  duly  authenticated  by  the  secretary  of  state  foi*  West 
Virginia. 

Under  this  certificate  of  incorporation  the  company  was  duly  organ- 
ized. 

Exhibit  B,  accompanying  this,  application,  is  a  duly-authenticated 
copy  of  the  minutes  of  the  meetings  organizing  said  company. 

On  December  27, 1882,  the  name  of  said  company  was  changed  to  the 
Ohio  Biver  Bailroad  Company. 

Exhibit  C,  accompanying  this  application,  is  a  copy  of  the  certificate 
declaring  said  change  of  name,  duly  authenticated  by  the  secretary  of 
state  for  West  Virginia. 

The  said  railroad  company  constructed  its  railroad  from  the  city  of 
Wheeling,  in  the  State  of  West  Virginia,  to  the  town  of  Point  Pleasanty 
in  said  State,  during  the  years  1883  to  1886,  inclusive. 

The  last  annual  meeting  of  the  stockholders  of  the  company  was  held 
on  ])f  ay  13, 1886. 

Exhibit  D  is  a  duly-authenticated  extract  from  the  minutes  of  said 
meeting,  showing  the  board  of  directors  elected  at  said  meeting. 

A  meeting  of  said  board  of  directors  was  held  on  May  13, 1886. 

Exhibit  E,  accompanying  this  application,  is  a  duly-authenticated 
extract  from  the  minutes  of  said  meeting,  showing  the  officers  of  the 
company  elected  at  said  meeting. 

The  Code  of  West  Virginia,  chapter  54,  section  53,  provides  that  any 
railroad  company  may  extend  its  road  beyond  either  or  both  of  its 
termini. 

Exhibit  F,  accompanying  this  application,  is  a  copy  of  said  act. 

In  accordance  with  said  act  the  stockholders  of  said  company,  at  a 
special  meeting  duly  called  and  held  in  the  city  of  Parkersbnrgh,  W. 
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Ya.,  on  the  5th  day  of  February,  1887,  passed  a  resolution  authorizing 
an  extension  of  their  railroad  from  its  former  terminus  at  Point  Pleas- 
ant to  a  connection  with  the  Chesapeake  aud  Ohio  liues,  at  or  near  Hunt- 
ington^ W.  Va. 

Exhibit  O,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  said  resolution. 

In  pursuance  of  said  resolution  of  the  stockholders  of  said  company, 
the  board  of  directors  of  said  company,  at  a  meeting  duly  called  and 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  28th  day  of  February, 
1887,  passed  a  resolution  that  in  accordance  with  the  provisions  of 
chapter  54,  section  53,  of  the  code  of  West  Virginia,  cited  above,  a 
certificate  stating  the  points  at  or  near  which  such  extension  shall  com- 
mence and  terminate  be  iiled  with  the  secretary  of  state. 

Exhibit  Hy  accompanying  this  application,  is  a  duly  authenticated 
copy  of  this  resolution. 

In  accordance  with  said  resolution,  a  certificate  to  that  effect  was  filed 
with  the  secretary  of  state  for  West  Virginia  on  the  7th  day  of  March, 
1887. 

Exhibit  I,  accompanying  this  application,  is  a  copy  of  said  certificate, 
duly  authenticated  by  the  secretary  of  state  for  West  Virginia. 

Pursuant  to  the  authority,  given  as  aforesaid,  the  said  railroad  com- 
pany has  located  an  extension  of  its  line  of  railroad  from  the  town  of 
Point  Pleasant  to  the  town  of  Huntington,  State  of  West  Virginia, 
crossing  the  Great  Kanawha  Biver  near  the  town  of  Point  Pleasant. 

The  code  of  West  Virginia,  chapter  44,  section  22,  reads: 

CorporationB  may  be  formed  nnder  the  provisioDB  of  the  first  twenty-foar  sectioxiB 
of  chapter  fifty-foar  of  this  code  for  the  purpose  of  bridgiofc  the  Ohio  River.  Any 
such  corporation  or  any  railroad  owporatUm  is  hereby  aathorized  to  constract  ana 
maintain  a  bridge  acroes  said  river  in  the  manner  now,  or  which  may  hereafter  be, 
provided  by  the  Congress  of  the  United  States,  and  upon  complying  with  the  require- 
ments, conditions,  and  provisions  so  prescribed,  and  not  otherwise.  *  *  •  The 
provisions  of  this  section  as  to  the  building  of  a  railroad  bridge  across  the  Ohio  River 
shall  extend  to  and  include  the  Great  Kanawha  and  Rig  Sanoy  rivers. 

Under  the  authority  given  by  said  act,  the  Ohio  Biver  Railroad  Com- 
pany has  located  its  bridge  across  the  Great  Kanawha  Biver  in  accord- 
ance with  the  provisions  of  the  act  of  Congress,  approved  March  3, 1887, 
which  regulates  the  bridging  of  said  river.  * 

Exhibit  J,  accompanying  this  application,  is  a  copy  of  said  act. 

The  said  company  has  duly  accepted  the  provisions  of  said  act  of 
Congress  by  resolution  of  its  board  of  directors  passed  at  a  meeting 
held  in  the  city  of  Parkersburgh,  W.  Va.,  on  the  11th  day  of  March,  1887. 

Exhibit  K,  accompanying  this  application,  is  a  duly  authenticated 
copy  of  said  resolution. 

Baid  company  has  given  the  notice  required  by  section  3  of  said  act 
by  publication  for  two  weeks  in  newspapers  having  a  wide  circulation, 
to  wit,  in  two  newspai>ers  in  each  of  the  cities  of  Louisville,  Ey.,  Cin- 
cinnati, Ohio,  Oallipolis,^  Ohio^  and  Charleston,  W.  Va. 

Exhibit  L,  accompanying  this  application,  consists  of  affidavits  to  the 
publication  of  said  notice  in  eight  newspapers,  as  stated  above. 

The  said  company  herewith  submits  for  your  approval  a  design  and 
drawings  of  the  bridge  and  piers  and  a  map  of  the  location  made  in 
accordance  with  the  provisions  of  said  act  of  Congress.  Also  anottier 
map  is  herewith  submitted,  as  required  by  said  act  of  Congress,  giving 
an  accurate  representation  of  the  bottom  of  said  river  above  and  below 
the  proposed  location  of  said  bridge.  Said  company  respectfully  re- 
quests that  this  design  and  these  maps  be  referred  to  a  Board  of  Engi- 
neers for  further  consideration,  as  provided  by  the  terms  of  said  act. 


Digitized  byCjOOQlC 


2446     REPOBT  OP   THE   CHIEF   OP   EKOINEERS,  U.  8.  ARMY. 

All  of  which,  with  the  agreement  that  said  company  will  in  eveiy 
T68x>ect  comply  with  the  provisions  of  said  act,  is  respectt'ally  submitted, 
and  this  request  is  signed  by  the  president  of  the  company  ander  an- 
thority  granted  him  by  the  resolution  of  the  board  of  directors  aoo^^ 
ing  the  provisions  of  the  said  act  (Exhibit  K). 

Ohio  Biver  Railroad  CohspanYj 

By  Geo.  W.  Thompson, 

PreMent. 
Hon.  William  0.  Endioott, 

Secretary  of  War. 
Dated  at  Parkersburgh,  W.  Va.,  this  21st  day  of  March,  1887. 

State  of  West  Virginia, 

County  of  Wood,  as : 
I,  E.  W.  Wamick,  a  notary  public  for  county  and  State  aforesaid,  do 
certify  that  Geo.  W.  Thompson,  president  Ohio  Biver  Railroad  Com- 
pany, whose  name  is  signed  to  the  foregoing  writing,  bearing  date  March 
20, 1887,  this  day  acknowledged  same  before  me  on  behalf  of  said  com- 
pany, and  as  such  president  in  my  said  county. 
Given  under  my  hand  this  20th  day  of  March,  1887. 

E.  W.  Warniok, 

Notary  PnbUc 

[First  indortement.] 

Offioe  Chief  of  Engineers, 

U.  S.  Army, 
March  25,  1887. 
BespectfuUy  returned  to  the  Secretary  of  War. 

<^An  act  to  authorize  the  construction  of  bridges  across  the  Great 
Kanawha  Biver  below  the  Falls,  and  to  prescribe  the  dimensions  of  the 
same,"  approved  March  3,  1887,  provides  that  the  maps  and  drawings 
of  the  proposed  bridge  shall  be  referred  to  a  Board  of  Engineer  officers 
for  examination  and  report,  and  it  is  accordingly  recommended  that  a 
Board  be  constituted  to  consist  of  the  following  officers  of  the  Corps  of 
Engineers:  Col.  William  P.  Craighill,  Lieut.  Col.  W.E.  Merrill,  M^.  J. 
G.*Post.  The  Board  to  assemble  at  Charleston,  W.  Va.,  upon  the  call 
of  the  senior  member,  at  such  time  as  the  other  duties  of  the  members 
will  permit,  and  to  consider  and  report  upon  the  plans  and  location  of 
the  bridge  as  submitted  by  the  bridge  authorities.  The  Board  to  be 
authorized  to  hold  public  sessions  at  a  convenient  point,  of  which  due 
notice  and  invitation  shall  be  given  to  interested  parties,  and  to  visit 
the  locality  of  the  proposed  bridge,  and  have  such  examinations  made 
as  may  be  deemed  necessary  to  the  proper  consideration  of  the  subject. 

With  the  sanction  of  the  Secretary  of  War  the  Board  will  be  con- 
vened by  orders  from  this  office. 

J.  C.  DUANE, 

Brig.  Oen.y  Chief  of  Engineers. 

[Second  indonement.] 

War  Department, 

March  26, 1887. 
Approved  as  recommended  by  the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twebdai.e, 

Chief  Clerk. 


Digitized  by 


Google 


APPENDIX   WW — BRIDGING   NAVIGABLE   WATERS.  2447 

[Third  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Apnl  21,  1887. 

Respectfully  retarned  to  the  Secretary  of  War  invitiug  attention  to 
the  report  of  the  Board  of  Engineers  (dated  the  15th  instant),  consti- 
tuted, with  his  sanction,  by  orders  from  this  office  in  compliance  with 
the  requirements  of  ^^  An  act  to  authorize  the  construction  of  bridges 
across  the  Oreat  Kanawha  Biver  below  the  Falls,  and  to  prescribe  the 
dimensions  of  same,"  approved  March  3,  1887. 

It  will  be  seen  that  the  Board  recommends  ^*  that  the  site  of  the  bridge 
and  the  location  of  the  piers  be  approved  as  proposed.  The  level  of  low 
water,  from  which  according  to  the  law  the  height  of  the  bridge  is  to  be 
measured,  should,  it  is  suggested,  be  determined  by  the  officer  in  charge 
of  the  improvement  of  the  Oreat  Kanawha  Biver,  who  should  also  de- 
cide as  to  the  proper  location  of  the  piers  in  accordance  with  the  ap- 
proved plans  and  be  satisfied  that  the  height  of  the  bridge  is  right" 

Attention  is  also  invited  to  the  accompanying  letter,  dated  the  16th 
instant,  firom  Ool.  William  P.  Oraighill,  Corps  of  Engineers,  the  presi- 
dent of  the  Board,  recommending  that  ^^  such  supervision  be  exercised 
by  the  officer  in  charge  of  the  improvement  of  the  Oreat  Kanawha  Biver 
as  may  be  necessary  to  prevent  the  use  of  ^  insufficient  foundations'  for 
the  piers  and  consequent  'riprap  or  other  outside  protection,'  and  to 
require  that  all  coffer-dams  or  other  temporary  works  be  removed  by  the 
owners  of  the  bridge  before  it  be  opened  to  traffic." 

It  is  recommended  that  the  views  of  the  Board  as  set  forth  in  its  re- 
port and  the  accompanying  letter  of  the  president  dated  the  16th  in- 
stant be  approved. 

The  pa^prs  and  drawings  should  be  returned  with  the  view  to  the 
preparation  of  duplicates,  and  in  this  connection  the  inquiry  is  sug- 
gested whether  the  rule  of  the  War  Department  of  July  31, 1886,  con- 
templates the  filing  of  duplicates  of  the  papers  as  well  as  of  the  maps  and 
drawings. 

J.  O.  DUANE, 
Brig.  Oen.^  Ohief  of  Engineers. 

iFoorth  indoraement.J 

War  Department, 

Apnl  27, 1887. 
The  report  of  the  Board  of  Engineers,  the  recommendations  of  Colonel 
Oraighill,  and  the  Chief  of  Engineers  are  approved. 

The  papers  are  respectfully  referred  to  the  Chief  of  Engineers  and 

the  Acting  Judge- Advocate-Oeneral  to  prepare  the  plans  and  papers  in 

duplicate  for  the  approval  of  the  Secretary  of  War.    Duplicates  of  the 

report  of  the  Board  and  Colonel  CraighilPs  letter  should  be  submitted. 

By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chief  Olerk. 

[Fifth  indorsement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Juw  1, 1887, 
Bespectfully  transmitted  to  the  Acting  Judge- Advocate-Oeneral,  U.  S. 
Army,  with  plans  and  papers  in  duplicate,  as  directed  by  the  foregoing 
indorsement  of  the  War  Departments  j^  q^  Duane 

Brig.  Gen.^  Chief  of  Engineers. 
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[Sixth  i]idoT8esneiit.l 

War  Departmbiyt, 

JnDOE-ADyOGAT£-OENERAX.'S  OFPIOB, 

WaahingUmj  D.  0.j  June  6, 1887. 
Bespectftilly  retamed  to  the  Secretary  of  War. 
The  papers  appear  to  be  in  compliance  with  the  provisions  of  the 
role  of  the  War  Department  applicable  to  these  cases,  except  that  tJie 
extract  from  the  minntes  of  the  company  shows  that  its  organization 
was  at  first  intended  to  be  temporary.  The  other  papers  sabmitted, 
however,  indicate  that  the  coippany  is  at  present  permanently  organ- 
ized.   Tne  instruments  of  approval  are  herewith  transmitted. 

O.  Norman  Lieber, 
Acting  Judge- Advocate- Oeneral. 
• 

[SeTenth  udoraement.] 

Was,  Department,  June  15, 1887. 
Bespectfnlly  referred  to  the  Chief  of  Engineers  for  file  in  his  office, 
one  copy  of  the  within  instrament  having  been  sent  to  Mr.  George  W. 
Thompson,  president  Ohio  Eiver  Eailroad  Company. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Oh^fOlerk 


report  of  board  of  enoineers. 

Point  Pleasant,  W.  Va., 

April  15, 1887. 

Sir  :  The  Board  of  Engineers  directed  by  yonr  orders  of  March  28 
'  to  consider  the  plans  and  location  of  the  bridge  proposed  by  the  Ohio 
Biver  Railroad  Company  to  be  bnilt  over  the  Great  Kanawha  Biver, 
at  Point  Pleasant,  has  the  honor  to  report  as  follows : 

The  Board  assembled  at  Charleston  April  14,  and  they  had  a  session 
at  Point  Pleasant  the  next  day.  Notice  of  these  meetings  had  been 
given  in  the  newspapers  of  both  those  places.  All  persons  who  de- 
sired to  do  so  were  invited  to  appear  and  present  their  views  on  the 
subject  before  the  Board.  The  attendance  was  not  large  on  either 
occasion. 

The  site  of  the  bridge  and  its  vicinity  were  examined. 

The  law  of  Congress  under  which  the  bridge  is  [)roposed  to  be  built 
was  approved  March  3, 1887.  Its  language  conforms  almost  exactly  to 
that  recommended  in  the  report  of  the  Board  dated  June  10,  1884. 

The  officials  of  the  railroad  company,  as  shown  by  the  papers  and 
plans  submitted  to  the  Hon.  Secretary  of  War,  with  the  communica- 
tion of  March  20,  from  Mr.  G.  W.  Thompson,  president  of  the  company, 
have  complied  with  the  requirements  of  the  law,  even  going  beyond  it 
in  giving  ^^  a  clear  opening''  of  460  feet,  whereas  the  law  calls  for  bnt 
400. 

It  is  the  recommendation  of  the  Board  that  the  site  of  the  bridge  and 
the  locations  of  the  piers  be  approved  as  proposed.  The  level  of  low 
water  from  which,  according  to  the  law,  the  height  of  the  bridge  is  to 
be  measured,  should,  it  is  suggested,  be  determined  by  the  officer  in 
charge  of  the  improvement  of  &e  Great  Ecuiawha  Biver,  who  should 
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also  decide  as  to  the  proper  location  of  the  piers  in  accordance  with  the 
approved  plans  and  be  satisfied  that  the  height  of  the  bridge  is  right. 
Yoor  letter  of  instractions  of  March  29, 1887,  and  all  the  papers 
which  accompanied  it,  are  returned  herewith.  The  maps  are  sent  in  a 
separate  package  by  mail. 
Bespectfully  submitted. 

Wm.  p.  Cbaighill, 

Colonel  of  Engineers, 
Wm.  E.  Mebbill, 

Lieut  Col.  of  Engineers. 
Jas.  0.  Post, 

Major  ojf  Engineers. 
Chief  of  Engineers,  IT.  S.  A. 


letteb  of  colonel  wm.  p.  oraighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.^  April  16, 1887. 

General  :  In  sending  forward  to-day  in  a  separate  x)ackage  the  re- 
port of  the  Board  of  Engineers  appointed  to  consider  the  subject  of  the 
bridge  proposed  to  be  erected  near  Point  Pleasant  over  the  Great  Kana- 
wha Biver,  I  have  the  honor  to  make  a  suggestion,  which  seems  im- 
portant. 

Referring  to  the  second  section  of  the  law  of  March  3, 1887, 1  recom- 
mend that  such  supervision  be  exercised  by  the  officer  in  charge  of  the 
improvement  of  the  Great  Kanawha  Eiver  as  may  be  necessary  to  pre- 
vent the  use  of  ^Mnsufflcient foundations''  for  the  piers  and  consequent 
^'riprap  or  other  outside  protection,?  and  to  require  that '^  all  coffer- 
dams or  other  temporary  works  be  removed  by  the  owners  of  the  bridge 
before  it  be  opened  to  traffic." 

•  •  •  •  •  •  •     • 

Very  respectfully,  your  obedient  ^rvant, 

Wm.  p.  Oraighill, 


To  the  Chief  of  Engineers,  U.  S.  A. 


CoUmel  of  Engineers. 


letter  to  colonel  wm.  p.  oraighill,  corps  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  June  17, 1887. 
Sir  :  Keferring  to  the  report  of  the  Board  of  Engineers  of  April  15, 
and  your  letter  of  April  16, 1887,  respecting  bridge  to  be  built  by  the 
Ohio  Biver  Railroad  Company  across  the  Great  Kanawha  JSiver  at 
Point  Pleasant,  W.  Va.,  I  am  directed  to  inform  you  that  the  plans  and 
location  recommended  by  the  Board  have  received  the  approval  of  the 
Acting  Secretary  of  War,  upon  the  express  conditions  following : 

^1)  That  the  level  of  low  water  from  whicb,  as  required  by  the  act  aforesaid,  the 
height  of  the  bridge  is  to  be  measnred,  and  the  proper  location  of  the  piers  in  accord- 
ance  with  the  plans  hereby  approTed,  shall  be  determined  by  the  officer  in  charge  of 
the  improTement  of  the  Great  Kanawha  River. 

ENOSS.— 164 
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(2)  That  Bnoh  Bupervision  of  the  oonstiiiotion  of  the  proposed  bridge  be  exeroiMd 
by  the  o£9cer  in  charge  of  the  improyement  of  the  Great  Kauawha  River  aa  shall  be 
neceasaiy  to  prevent  the  nee  of  ineaffioient  foundation  for  tho  piers  and  consequent 
riprap  or  other  outside  protection,  and  to  reauire  that  all  coffer-dams  and  other  tem- 
porary works  be  remoYed  by  the  owners  of  tne  bridge  before  it  is  opened  to  traffic 

Yoa  will  therefore  please  exercise  sach  sapervisiou  of  the  proposed 
bridge  as  may  be  necessary  to  determine  that  the  conditions  imposed 
by  the  War  Department  are  faithfully  observed. 
By  command  of  the  Acting  Ohief  of  Engineers. 
Very  respectfally,  your  obedient  servant, 

Jas.  O.  PesT, 
Major  of  Engineer, 
Col.  Wm.  P,  Gbaiohill, 

Corps  of  Engineers. 


W  W  9. 


BRIDGE  ACROSS  THE  WEST  CHANNEL  OP  THE  DETROIT  RIVER,  TO  CON- 
NECT BELLE  ISLE  PARK  WITH  THE  MAINLAND,  AUTHORIZED  BY  ACT 
OF  CONGRESS  APPROVED  JULY  20,  1886. 

Oppioe  Board  op  Public  Works, 

Detroit^  April  15,  1887. 
Sib  :  The  city  of  Detroit  having  been  aathorized  by  act  of  Ckingress 
approved  July  20, 1886,  to  construct  a  bridge  across  the  West  Channel 
of  the  Detroit  Biver,  to  connect  Belle  Isle  with  the  mainland,  the  board 
of  public  works  caused  the  necessary  plans  and  specifications  therefor 
to  be  prepared,  and  as  required  by  said  act  forward  the  same  to  you 
for  approval. 

As  this  is  a  matter  of  importance  to  the  people  of  the  city  of  Detroit, 
the  board  of  public  works  respectfully  request  that  you  give  the  same 
your  earliest  attention. 
Respectfully,  etc., 

John  Campbell, 

Secretary, 
Hon.  Secretary  op  War. 

[Pirst  indonement', 

Oppicb  Chiep  op  Engineers, 

XJ.  S.  Army, 
April  21, 1887. 
Bespectfully  referred  to  Lieut  Col.  O.  M.  Poe,  Corps  of  Engineers, 
for  examination  and  report  as  to  whether  the  accompanying  plans,  etc, 
of  the  proposed  bridge  are  in  conformity  with  the  requirements  of  the 
act  of  July  20, 1886  (for  copy  of  act  see  page  37  of  laws  affecting  the 
Corps  of  Engineers,  Forty-ninth  Congress,  first  session). 

In  this  connection  a  copy  of  the  rule  of  the  War  Department  <*  to 
be  observed  when  application  is  made  pursuant  to  an  act  of  Congress 
for  approval  by  the  Secretary  of  War  of  plans  for  a  bridge,"  etc.,  is 
herewith,  which  it  is  requested  may  be  furnished  the  bridge  authorities 
for  their  information  and  guidance ;  the  drawings  and  papers  contem- 
plated therein  to  be  furnished  in  duplicate  and  duly  authenticated. 
By  command  of  Brigadier-General  Duaue. 

John  G.  Parke, 
Colonel  of  Engineers^ 
Bvt.  Maj.  Gen.y  U.  8.  A. 
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[Seoond  indorsement.] 

United  States  Engineer  Office, 

Detroit^  May  18, 1887. 
Bespectfally  returned  to  the  office  of  the  Chief  of  Engineers  with 
report  of  this  date. 

O.  M.  PoE, 
Lieut  CoL  of  UngineerSj 
BvU  Brig.  Oen.j  U.  IS.  A. 

[Third  indorsementl 

Offiob  Ohief  of  Engineers, 

TJ.  S.  Army, 
May  25^1887. 
Bespectfolly  returned  to  the  Secretary  of  War,  through  tl^e  acting 
Judge- Advocate-Ctoneral,  U.  S.  Army,  inviting  attention  to  the  accom- 
panying report  of  Lieut  Col.  O.  M.  Poe,  Corps  of  Engineers,  dated  the 
18th  instant,  £rom  which  it  will  appear  that  he  has  given  the  subject 
full  and  careful  consideration,  and  has  reached  the  conclusion  that  the 
plans  and  location  of  the  bridge  satisfy  the  requirements  of  the  act  of 
July  20, 1886.  and  may  therefore  be  approved.  His  views  are  concurred 
in  by  this  office. 

J.  C.  DUANE, 
Brig.  Oen.y  Chief  of  Engineers. 

[F<mrtli  indorsement] 

War  Department, 
Judge- Advocate  General^s  Office, 

WaeUngUm^  D.  0.,  June  1, 1887. 
Bespectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  design  and  drawing 
and  map  of  location  of  the  bridge  across  the  west  channel  of  the  Detroit 
fiiver,  to  connect  Belle  Isle  Fark  with  the  mainland. 

G.  KORMAN  LlEBER, 

Acting  Judge-Advocate-Oenerdl. 

[Fifth  indoraement.] 

War  Department, 

June  15, 1887. 
Bespectfully  returned  to  the  Chief  of  Engineers  for  file  in  his  office^ 
one  copy  of  the  within  instrument  having  been  sent  to  Mr.  John  Camp- 
bell, Secretary  board  of  public  works,  Detroit. 
By  order  of  the  acting  Secretary  of  War. 

John  Tweedale, 

Chief  Cleric. 


report  of  lieutenant-colonel  o.  m.  poe,  corps  of  engineers 

United  States  Engineer  Office, 

Detroit^  Mich.j  May  18, 1887. 
Sir  :  In  compliance  with  indorsement,  dated  office  of  the  Chief  of 
Engineers,  April  21, 1887,  on  a  communication  of  April  15, 1887,  from 
the  board  of  public  works  of  the  city  of  Detroit,  Mich,  (by  John  Camp- 
bell, secretary),  submitting  to  the  Secretary  of  War  for  approval,  plans 
and  specifications  for  a  bridge  over  the  west  channel  of  Detroit  Biver, 
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to  counect  Belle  Isle  with  the  maialand,  under  act  of  Congress  ap- 
proved July  20, 1886,  directing  me  to  examine  and  report  "whether  the 
accompanying  plans,  etc.,  of  the  proposed  bridge  are  in  conformity 
with  the  requirements  "  of  said  act,  and  transmitting  "  a  copy  of  the  rule 
of  the  War  Department  'to  be  observed  when  application  is  made  pur- 
suant to  an  act  of  Congress;  for  approval  by  the  Secretary  of^  War  of 
plans  for  a  bridge,'^  with  instructions  to  furnish  it  to  "the  bridge  au- 
thorities for  their  information  and  guidance,"  I  have  the  honor  to  sub- 
mit the  following,  viz : 

The  papers  referred  to  me  were  received  on  the  24th  of  April  and 
the  copy  of  the  rule  of  the  War  Department  was  transmitted  to  the 
board  of  public  works  on  the  same  day. 

The  municipal  government  had  not,  at  that  time,  formally  accepted 
the  conditions  of  the  act  of  July  20, 1886,  but  the  necessary  action  was 
then  tak^n,  and  a  certified  copy  thereof  (in  duplicate)  is  herewith  trans- 
mitted. The  plans  and  specifications,  with  the  action  of  the  municipal 
authorities  thereto  attached,  assigning  charge  of  the  work  to  the  Board 
of  Public  Works  (all  in  duplicate  and  duly  attested)  were  furnished  and 
are  herewith  transmitted;  also  a  copy  in  duplicate  of  the  charter  of 
the  city  of  Detroit. 

An  examination  of  the  plans  and  specifications  for  the  proposed 
bridge  reveals  the  following  provisions  to  meet  the  requirements  of  the 
act: 

1.  Location. — Section  2  of  the  act  requires  that  the  bridge  ^^  shall  be 
so  located  and  constructed  that  the  channel  of  said  Detroit  Biver  shall 
not  be  unreasonably  obstructed." 

The  location  proposed  is  from  the  river  terminus  of  the  so-called 
Boulevard  to  a  point  about  1,000  feet  above  the  lower  end  of  Belle  Isle, 
the  axis  of  the  bridge  to  make  an  angle  of  about  76  degrees  with  the 
direction  of  the  channel.  The  object  of  this  appears  to  be  to  make 
the  bridge  an  exact  prolongation  of  the  Boulevard,  as  well  as  to  get 
the  shortest  bridge  and  the  most  couveuieut  landing  on  Bello  Isle. 
Ordinarily  a  bridge  at  right  angles  with  the  channel  would  occupy 
the  shortest  line,  but  in  this  case  the  shores  on  either  side  of  the  pro- 
posed line  fall  away  from  the  channel  in  such  manner  that  a  bridge  at 
right  angles  with  it  would  be  a  little  longer  than  in  the  position  pro 
posed. 

The  departure  from  a  line  at  right  angles  with  the  channel  is  so  slight 
(only  14  degrees)  that  I  do  not  consider  it  a  matter  of  much  consequence; 
yet,  in  an  engineering  point  of  view,  it  would  doubtless  be  better  not  to 
make  any  departure  at  all.  If  it  be  built  on  the  inclined  line  there  will 
be  a  slightly  increased  chance  of  deposits  below  the  southern  (or  island) 
half  of  the  bridge,  but  should  such  occur  they  will  be  in  a  locality  which 
has  never  been  used  for  general  navigation,  because  such  channel  as 
exists  there  is  too  crooked  for  safe  navigation,  whilst  the  other  channels 
are  perfectly  safe  and  easy. 

The  difference  in  cost  between  a  bridge  located  as  proposed  and  one 
built  on  the  other  line  would  be  something  against  the  latter,  and  its 
southern  (or  island)  terminus  would  be  less  convenient.  The  effect  of 
a  bridge  on  the  proposed  line  in  prolongation  of  a  fine  street,  such  as 
it  is  expected  the  boulevard  will  be,  would  certainly  be  more  impressive 
and  pleasing  to  the  eye  than  if  built  with  a  change  of  direxjtion,  a  fact 
which  should  be  taken  into  account  in  this  connection. 

Upon  the  whole,  all  questions  considered,  I  think  the  arguments  in 
favor  of  building  the  bridge  on  the  proposed  line  outweigh  those  in 
favor  of  a  line  at  right  angles  with  the  channel,  and  am  of  opinion  that 
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80  located  and  constructed  it  will  not  unreasonably  obstruct  the  chan- 
nel of  the  river.  I  therefore  recommend  that  the  proposed  location  be 
approved. 

2.  Spans. — ^The  second  section  of  the  act  requires  that  the  draw  or 
pivot  span  shall  be  so  constructed  as  to  leave  a  clear  opening  of  not  less 
than  125  feet  on  each  side  of  the  pivot  pier,  and  that  the  pivot  pier  shall 
be  located  over  the  channel  of  Detroit  Eiver  in  such  manner  that  one 
or  both  of  the  openings  ot  said  draw  or  pivot  span  can  be  conveniently 
and  safely  reached  and  passed  by  boats  navigating  the  ordinary  channel. 

The  pivot  span  proposed  is  318  feet  long,  with  a  clear  opening  of  125' 
feet  on  each  side  of  a  pivot  pier,  located  in  the  main  channel  in  such 
manner  that  it  may  be  conveniently  reached  and  passed  on  either  side 
of  said  pivot  pier.  The  requirements  of  the  act  are  therefore  complied 
with  in  these  respects. 

The  act  does  not  prescribe  the  length  to  be  given  the  fixed  spans. 
The  specifications  and  drawings  of  the  proposed  bridge  indicate  11 
metal  spans,  measuring  156  feet  each  from  centers  of  masonry. 

This  length  of  span  gives  a  clear  water- way  of  about  149  feet  be- 
tween adjacent  masonry  piers,  and,  in  my  opinion,  is  sufficient.  The 
spans  might  have  been  designed  for  a  sufficient  width  to  have  rendered 
necessary  at  least  one.  pier  less,  probably  at  no  considerably  greater 
cost,  and  I  think  it  would  have  been  better,  but  do  not  raise  this  x>oiut 
as  a  serious  objection  to  the  span  proposed. 

3.  Approaches. — ^The  plaus  and  specifications  show  approaches  of 
timber  pile- work,  the  northern  one  (next  the  city)  being  497  feet  long, 
and  the  other  being  GOO  feet.  Although  in  these  localities  the  action 
of  ice  is  much  less  destructive  than  in  the  channel,  yet  it  is  likely  to  be 
sufficiently  so  to  render  their  early  reconstruction  necessary.  However, 
as  proposed  they  are  not  likely  to  injuriously  afifect  the  channel,  and 
may  be  approved. 

i.  Height  at  which  the  bridge  shall  he  constructed. — Section  3  of  the 
act  provides  '^  that  the  height  at  which  said  bridge  shall  be  constructed 
above  the  surface  of  the  river  shall  be  such  as  may  be  approved  by  the 
Secretary  of  War." 

The^  specifications  place  the  top  of  the  bridge  floor  at  a  height  of  22 
feet  above  ordinary  water  level.  This  fixes  the  top  of  the  piers  at  a 
height  of  20  feet  above  the  same  level. 

The  variation  in  the  water  level  of  Detroit  River  is  comparatively 
slight,  seldom  amounting  in  any  one  year  to  as  much  as  2  feet.  In  a 
long  series  of  years  it  might  amount  to  as  much  as  6  feet^  that  is  to 
say,  3  feet  above  or  below  mean  level,  consequently  the  height  seems 
to  be  sufficient  for  all  practical  purposes. 

5.  Operating  drawspan.-^'&ecXXon  4  ot*  the  act  requires  that  all  draw 
or  pivot  spans  shall  be  operated  by  steam  or  other  reliable  mechanical 
power.  The  plans  and  specifications  provide  for  steam-power,  W'th  al- 
ternative hand-power.  The  whole  arrangement  is  well  designed,  and 
in  my  opinion  may  be  approved. 

6.  Position  of  piers  tcith  reference  to  current — It  is  required  by  sec- 
tion 5  of  the  act  that  the  ^^  piers  upon  which  said  bridge  is  built  shall 
bejparallel  with  the  current  of  the  river." 

The  specifications  appear  to  be  silent  as  to  the  direction  which  the 
piers  shall  occupy  with  reference  to  the  current,  but  refer  to  the  draw- 
ings which  accompany  and  form  part  of  the  specifications.  (Item  13, 
page  2.)  The  drawings  show  all  piers,  abutments,  and  trestles  parallel 
to  the  current,  thus  making  the  bridge  askew  with  reference  to  them. 
This  seems  to  be  sufficient  to  secure  the  proper  position  for  these  por- 
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lions  of  the  stractnre.  However,  lest  there  should  be  misanderstaDding 
upon  the  subject,  I  desire  to  say  that  in  recommending  approval  of  the 
location  of  the  bridge  I  do  so  under  the  express  condition  that  all  con- 
structions extending  below  the  surface  of  the  water  shall  be  placed  par- 
allel with  the  thread  of  the  current. 

Inasmuch  as  the  specifications  and  drawings  show  that  this  is  the  in- 
tention they  may  be  approved  in  this  regard. 

7.  Flans.— The  drawings  are  suflSciently  in  detail  to  show  the  pro- 
posed location  of  the  bridge  and  the  general  features  of  its  construc- 
tion. The  strain  sheets  show  the  stresses  to  which  the  various  parts  of 
the  bridge  will  be  subjected,  and  these  have  been  recomputed  in  this 
office. 

The  details  of  construction  are  not  given,  at  least  so  far  as  concerns 
the  superstructure,  but  the  specifications  seem  to  provide  all  that  is 
necessary  to  secure  a  proper  construction.  However,^  detail  sheets 
should  be  prepared  after  the  contract  is  awarded  to  the  end  that  there 
be  no  serious  departure  fh>m  the  general  design,  and  particularly  in  the 
areas  of  cross-section  and  arrangement  of  parts  entering  into  them,  as 
well  as  the  relations  of  the  parts  going  to  make  up  -the  trusses. 

It  is  proposed  to  found  the  masonry  upon  a  timber  grillage  6  feet  in 
thickness,  resting  upon  piles  cut  off  at  a  depth  below  the  surface  of 
the  water,  generally  of  16  feet,  the  spaces  between  and  about  the  piles 
being  compactly  filled  with  riprap  before  they  are  cut  off.  This  is  the 
most  objectionable  feature  of  the  whole  design,  and  unless  the  work  be 
done  with  absolute  fidelity  the  results  might  be  serious.  The  addi- 
tional cost  involved  in  founding  the  masonry  at  a  considerably  greater 
depth  is  so  great  that  it  is  doubtful  if  the  amount  of  funds  available 
would  suffice  to  construct  the  bridge,  and  if  it  be  required  that  this 
additional  depth  be  attained  the  condition  may  prevent  its  early  con- 
struction. 

The  prevalent  desire  upon  the  part  of  the  people  of  the  cit^  of  I>e- 
troit  that  the  bridge  be  built  as  soon  as  possible  is  so  great  that  I  am 
reluctant  to  interpose  such  a  condition.  However,  it  is  a  design  I 
would  not  personally  propose,  and  I  tJierefore  find  myself  unable  to  rec- 
ommend that  it  be  specifically  approved.  If  the  city  can  nevertheless 
be  permitted  to  proceed  with  the  work,  under  the  consideration  that 
it  is  the  money  of  the  city  and  not  that  of  the  Government  that  is  in- 
volved, and  that  it  is  the  city  of  Detroit  and  not  the  United  States 
which  takes  all  the  chances,  then  the  proposed  foundation  may  be  ap- 
proved. I  do  not  mean  to  assert  that  the  foundations  if  built  as  pro 
posed  would  be  sure  to  fail,  or  even  that  the  chances  are  largely 
against  their  success,  but  I  do  not  think  they  are  designed  with  suffi- 
cient assurance  of  stability  to  justify  me  in  making  a  specific  recom- 
mendation that  they  be  approved,  althoughif  faithfully  built  as  designed 
I  think  the  chances  are  that  they  would  prove  to  be  sufficient. 

8.  Specifications. — The  specifications  are  general  in  their  nature,  but 
seem  to  be  sufficient,  if  faithfully  observed,  to  provide  for  allcontangen- 
cies. 

9.  Data. — Section  8  of  the  act  provides  that  before  commencing  work 
on  the  bridge  certain  data  shall  be  submitted  by  the  municipal  anthori- 
ties  to  the  Secretary  of  War.  These  appear  to  have  been  furnished,  and 
include — 

A  design  and  drawing  of  the  proposed  bridge  and  piers. 

A  map  of  the  location,  giving  for  the  space  of  one-half  mile  on  each 
side  of  the  proposed  location  the  topography  of  the  banks  of  the  river, 
the  shoreline  (which  because  of  the  freedom  fh>m  freshets  is  always 
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practically  the  same),  the  direction  of  the  current  in  the  navig^able  chan- 
nel, and  the  soundings. 

A  cross-section  of  the  stream  along  the  line  of  the  proposed  location. 

In  addition  to  the  foregoing,  there  is  supplied  from  this  office  an  ex- 
tract from  the  published  lake  survey  chart  of  Detroit  River  ui>on  which 
is  indicated  in  red  the  line  of  the  prosposed  bridge. 

10.  FinaUy.-^l  have  been  in  great  doubt  as  to  the  amount  of  detail 
desired  in  this  report,  as  well  as  concerning  the  character  of  the  ap- 
proval required  by  the  act  Is  it  to  be  limited  to  the  location  of  the 
bridge,  the  draw-span,  its  length,  and  mode  of  operating  it;  the  height 
of  the  bridge  above  the  surface  of  the  river,  and  the  location  of  the 
piers  in  their  relation  to  the  current,  but  without  reference  to  any  of  the 
detafls  of  construction  f  Or  is  it  to  be  more  specific,  and  apply  as  well 
to  all  the  details  of  construction  f  It  seems  to  me  that  the  law  only  con- 
templates the  former,  and  with  that  understanding  I  recommend  ap- 
proval, leaving  to  the  city  of  Detroit  all  responsibility  for  the  details  of 
construction. 

The  papers  referred  to  me  are  herewith  respectfully  returned. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Gen.  U.  8.  A. 

The  Chief  of  Engineers,  IT.  S.  A. 


letter  of  the  ohief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  June  17, 1887. 
Sm:  Acknowledging  the  receipt  of  the  papers  in  the  case  of  the 
bridge. proposed  to  be  built  by  the  city  of  Detroit  under  the  provisions 
of  ^<  An  act  to  provide  for  the  construction  of  a  bridge  across  the  west 
channel  of  the  Detroit  Biver  to  connect  Belle  Isle  Park  with  the  main- 
land," approved  July  20, 1886,  which  were  returned  to  this  office  with 
approval  of  plans,  etc.,  by  the  Acting  Secretary  of  War,  dated  June  14, 
1887, 1  beg  leave  to  recommend  that  under  provisions  of  section  10  of 
the  act  above  mentioned  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  be 
appouited  by  the  Secretary  of  War  to  supervise  and  personally  examine 
the  construction  of  said  bridge. 

Very  respectftilly,  your  obedient  servant, 

Chas.  W.  Raymond, 
Acting  Chief  of  Engineers. 

Hon.  WnxiAM  C.  Endicott, 

Secretary  of  War. 

[First  indonement.] 

Wab  Depabtment,  June  18, 1887. 

Approved. 

By  order  of  the  Acting  Secretary  of  War: 

John  Tvtoedale, 

Chief  Cleric. 
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letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington,  D.  C,  June  23, 1887. 
Sir  :  By  direction  of  the  Secretary  of  War,  you  are  hereby  appointed, 
under  the  provisions  of  section  10  of  '^An  act  to  provide  for  the  con- 
straction  of  a  bridge  across  the  west  channel  of  the  Detroit  Biver  to 
connect  Belle  Isle  Park  with  the  mainland,*^  approved  July  20, 1886, 
''  to  supervise  and  personally  examine  the  construction  of  said  bridge." 
The  inclosed  copy  of  a  letter  from  the  Acting  Chief  of  Engineers  to  the 
Acting  Secretary  of  War,  dated  17th  instant,  with  approval  indorsed 
thereon,  is  furnished  for  your  information  and  guidance. 

You  are  requested  to  call  upon  the  city  authorities  of  Detroit  for  a 
copy  of  the  approved  plan  and  location  of  the  bridge. 
By  command  of  Brigadier-Gteneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 

Major  of  Engineers. 
Lieut.  Col.  O.  M.  Poe, 

Corps  of  Engineers. 


WW  ID. 


international  bridge  op  the  SAULT  SffE.  MARIE  BRIDGE  COMPANl' 
ACROSS   SAINTE  MARIE  RIVER,  AUTHORIZED    BY  ACT  OF  CONGRESS 

approved  july  8.  1s82. 

Detroit,  Mackinac  and  Marquette  Eailroad  Company, 

President's  Office, 
Detroity  Mick.,  March  8, 1887. 
Dear  Sir  :  Messrs.  Strong  and  Peterson,  representing  our  Sault  Ste. 
Marie  Bridge  Company,  go  to  Washington  to  lay  before  you  the  plans 
which  have  been  made  by  Mr.  Peterson,  our  chief  engineer,  for  the  build- 
ing of  the  international  bridge  over  the  Sault  Eiver,  in  accordance  with 
the  act  of  Congress,  viz : 

Public— No.  155. 

An  act  to  aathorize  the  constraction  of  a  railroad  bridge  across  the  Sainte  Marie 
River. 
Approved  July  8,  1882. 

Under  that  act  the  plans  of  the  bridge  have  to  be  submitted  to  yon 
for  your  approval. 

Will  you  kindly  give  the  matter  your  attention,  so  that  we  may  pro- 
ceed with  the  bniicUng  of  the  bridge  without  delay,  and  oblige. 
Yours,  very  respectfullj'', 

James  MgMiixan, 
President  The  Sault  Ste.  Marie  Bridge  Company. 
Hon,  William  0.  Endicott, 

Secretary  of  War. 

[First  indonement.] 

Office  of  Chief  of  ENaiNEERs, 

TJ.  S.  Army, 
March  15, 1887, 
Respectfully  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  for 
examination  and  early  report. 
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The  act  aatlioriziug  the  bridge  may  be  found  on  pages  369-370  of 
Annual  Beport  of  the  Chief  of  Engineers  for  1882. 
By  command  of  Brigadier-General  Dnane. 

John  G.  Paeke, 
Colonel  of  JJngineersy 
Bvt.  Maj.  0€n.y  U.  8.  A. 

iSeoond  indonemeDt.] 

United  States  Engineer  Office, 

Detroit,  March  21, 1887. 
BespectfuUy  returned  to  the  office  of  the  Chief  of  Engineers,  with 
written  report  of  this  date. 

O.  M.  PoE, 
Lieut.  Col.  ofEngineerSy 
Bvt  Brig.  Gen.,  U.  8.  A. 

I  Thixd  indorsement.  1 

Office  Chief  of  Engineers, 

U.  S,  Army, 
March  26, 1887. 
BespectfuUy  returned  to  the  Secretary  of  War  with  report  of  Lieut. 
Col.  O.  M.  Poe,  Corps  of  Engineers,  to  which  attention  is  invited. 

It  is  suggested  that  the  bridge  authorities  be  fiiruished  with  copy 
of  Colonel  Poe's  report,  and  that  they  be  requested  to  comply  with  the 
suggestions  contained  therein. 

J.  C.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 


REPORT  OF  lieutenant-colonel  O.  M.  POE,  CORPS  OF  ENGINEERS, 
ACCOMPANYING  SECOND  INDORSEMENT  ON  FOREGOING  COMMUNI- 
CATION. 

United  States  Engineer  Office, 

Detroit,  Mich.,  March  21, 1887. 
Sir  :  In  compliance  with  indorsement  dated  Office  Chief  of  Engineers, 
XJ.  S.  Army,  March  15, 1887,  upon  communication  of  March  8, 1887,  ad- 
dressed by  Mr.  James  McMillan,  president  of  the  Sault  Ste.  Marie  Bridge 
Company  to  the  Secretary  of  War,  submitting  <<  plans  which  have  been 
made  •  •  ♦  for  the  building  of  the  international  bridge  over  the 
Sanlt  Biver,  in  accordance  with  the  act  of  Congress,"  viz : 

PcBuc— No.  155. 

An  act  to  antliorize  tbe  construction  of  a  railroad  bridge  aorosa  the  Sainte  Marie 
River. 
Approved  July  8, 1882. 

I  have  the  honor  to  submit  the  following  report,  viz : 
(1)  The  act  referred  to  does  n6t  become  operative  until  '*  due  authority 
shall  have  been  given  to  any  person  or  corporation  by  the  Dominion  of 
Canada,  with  the  sanction  of  the  British  Government,  to  build  or  join  in 
the  building  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the 
Sainte  Marie  Biver,  at  or  near  the  rapids  in  said  river." 

The  papers  referred  to  me  contain  no  evidence  of  the  required  author- 
ization.   It  is  possible  that  this  ])oint  is  not  included  amongst  those 
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upon  lyhich  a  report  is  expected  firom  me,  and  it  is  only  mentioned  in 
order  to  make  the  report  as  fall  as  possible. 

(2)  The  second  section  of  the  act  provides  that  <<  it  shall  be  the  dnty 
of  said  Sanlt  Sainte  Marie  Bridge  Company  before  entering  npon  the 
constmction  of  said  bridge  to  snbmit  to  the  Secretary  of  War,  for  his 
approval,  a  drawing  and  description,  fully  showing  the  plan  and  loca- 
tion proposed  for  said  bridge." 

The  papers  referred  to  me  are  sufficient  to  show  the  proposed  loca- 
tion of  the  bridge,  but  they  can  not  be  considered  as  '^  fully  showing  the 
plan."  In  fEict,  the  printed  specifications  indicate  that  the  plan  has  not 
yet  been  determined,  but  is  left  to  the  successful  bidder  for  the  work, 
subject  to  certain  conditions  therein  specified. 

The  location  indicated  is  near  the  point  that  has  always  been  deemed 
the  least  objectionable  for  the  railroad  crossing,  and  in  my  opinion  may 
be  accepted.  It  crosses  one  comer  of  the  area  on  the  south  side  of  the 
canal  set  apart  for  light-house  purposes,  but  does  not  interfere  with  the 
building  already  erected.  The  canal  grounds  are  crossed  obliquely, 
thus  requiring  a  larger  and  heavier  draw-bridge.  The  rapids  are  crossed 
some  distance  below  any  part  of  the  river  now  used  for  purposes  of 
navigation. 

The  plans  of  the  superstructure  are  not  given.  For  the  portion  of  the 
bridge  outside  the  limits  of  the  canal  grounds  the  specifications  may 
perhaps  be  considered  a  sufficient  compliance  with  the  provisions  of 
section  2  of  the  act,  but  since  the  portion  over  the  canal  is  to  be  operated 
under  the  supervision  of  the  Secretary  of  War  (sec.  3  of  the  act),  complete 
plans,  with  strain  sheets  and  method  of  revolving  the  draw-bridge,  should 
be  submitted.  In  this  connection  I  may  remark  that,  in  my  opinion, 
ample  steam-power  should  be  used  for  opening  and  closing  the  draw- 
bridge, during  the  season  of  navigation,  to  the  end  that  the  least  possi- 
ble delay  and  inconvenience  shall  be  caused.  The  bridge  company  ap- 
pear to  have  the  right  of  way  over  the  canal  grounds  for  the  length  of 
the  draw-bridge  when  standing  at  right  angles  with  the  direction  of  the 
crossing,  that  is  to  say,  for  a  width  of  about  416  feet  in  the  direction  of 
the  canal,  with  the  proviso  <^  that  the  rights  of  navigation  and  of  private 
parties  be  in  all  cases  respected  "  (sec.  5  of  the  act).  This  will  be  likely 
to  give  rise  to  questions  such  as  the  right  of  the  bridge  company  to  use 
the  canal  pier  within  this'  limit  for  the  purpose  of  landing  materials. 
This  seems  to  be  a  favorable  time  to  interpret  the  law,  before  any  ques- 
tions occur.  The  location  of  the  crossing  being  at  the  narrow  part  of 
the  canal,  where  crowding  of  vessels,  resulting  in  <' jams,"  is  not  at  all 
unnsual,  it  would  seem  that  the  bridge  company  ought  not  to  have  the 
right  to  further  increase  the  difficulty  by  devoting  any  portion  of  it 
to  the  purpose  of  unloading  vessels.  It  is  possible  that  the  pres^it 
regulations  for  the  government  of  the  canal  are  sufficient  to  prevent 
such  an  objectionable  course  upon  the  part  of  the  bridge  company,  but 
the  matter  should  be  determined,  with  all  the  authority  of  the  Secretary 
of  War,  prior  to  beginning  the  construction  of  the  bridge,  thus  avoid- 
ing collisions  between  the  navigation  interests,  supported  by  the  canal 
authorities  on  one  side  and  the  bridge  company  (or  their  contractors) 
on  the  other. 

In  conclusion,  I  recommend  that  the  proposed  location  of  the  crossing, 
as  shown  by  the  papers  referred  to  me,  be  approved,  but  that  approval 
of  the  plans  be  deferred  until  the  requirement  of  section  2  of  the  act  be 
complied  with,  by  submitting  full  plans  and  strain  sheets  of  that  portion 
of  the  bridge  over  the  canal,  together  with  a  method  of  operating  the 
draw-bridge  with  ample  steam-power. 
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The  papers  referred  to  me  (one  letter,  one  printed  specifications,  and 
three  tracings)  are  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoB, 
Lieut  Col.  ofEngineerSj 
Bvt.  Brig.  Gen.,  U.  8.  A. 
To  the  Chief  of  Engineers,  U.  S.  A. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  ApHl  1, 1887. 
Sir:  Referring  to  your  letter  to  the  Secretary  of  War  dated  March 
8, 1887,  requesting  approval  of  the  plans  for  the  proposed  bridge  over 
Ste.  Marie  Biver,  submitted  in  accordance  with  the  provisions  of  the 
act  of  July  8, 1882, 1  am  directed  to  inform  you  that  the  papers  were 
referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  Engineers,  for  examination, 
and  have  been  returned,  with  a  report  dated  March  21, 1887,  a  copy  of 
which  is,  by  authority  of  the  Secretary  of  War,  transmitted  for  your 
information^  with  request  that  the  suggestions  contained  therein  be 
complied  with.    The  drawings,  etc.,  are  accordingly  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

J.  C.  DUANB, 
Brig.  Gen.,  Chief  of  Engineers. 
James  McMillan,  Esq., 

President  8ault  Ste.  Marie  Bridge  Company. 


LETTER   OF    THE    PRESIDENT  OF    THE    SAULT    STE.   MARIE    BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bridge  Company, 

President's  Office, 
Detroit,  Mich.,  April  22, 1887. 
Sir:  Beferring  to  my  letter  to  you  of  March  8  ultimo,  requesting  ap- 
proval of  the  location  and  plans  for  the  proposed  bridge  over  the 
Sault  Ste.  Marie  Biver,  and  to  General  Foe's  report  to  General  Duane, 
dated  March  21,  and  to  General  Duane's  letter  to  me  of  April  1, 1 
find  that  it  may  occupy  our  engineers  engaged  in  making  the  de- 
tailed plans  of  the  bridge  from  ten  days  to  two  weeks  longer  to  com- 
plete them.    We  will  then  submit  the  same  to  your  Department  without 
delay.    In  the  mean  time  it  would  be  of  great  assistance  in  facilitating 
our  preliminary  arrangements  for  construction  (which  for  such  works 
are  exceedingly  extensive  and  various)  if  the  Department  would  for- 
mally approve  of  the  location  of  the  crossing  as  recommended  in  the 
latter  part  of  General  Poe's  report,  as  follows: 
'^  In  conclusion,  I  recommend,"  etc. 

Bespectfully  urging  -your  compliance  with  this  suggestion,  I  am, 
your  obedient  servant, 

James  McMillan, 
President  The  Sault  Ste.  Marie  Bridge  Company. 
Hon.  William  0.  Endicott, 

Secretary  of  War. 
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{First  indonanicait] 

Office  Chief  of  Engineers, 

V.  S.  Arhf, 
ApHl  28, 1887. 
Bespectftilly  referred  to  Lieut.  Col.  O.  M.  Poe,  Corps  of  EngfiDeers, 
for  report. 
To  be  retamed. 

By  command  of  Brig.  Oen.  Daane: 

Chas.  W.  Raymond, 

Major  of  Engineers. 

[Second  indenement] 

IT.  S.  Engineer  Office, 
Detroit^  Mich.^  May  2, 1887. 
Bespectfolly  returned  to  the  office  of  the  Chief  of  Engineers,  accom- 
panied by  a  written  report  of  even  date. 

O.  M.  Poe, 
Lieut  CoL  of  Engineers^ 
Bvt  BHg.  Gen. J  U.  8.  A. 

[TUid  ijidora«neiit.J 

Office  Ghhsf  of  Engineers, 

XJ.  S.  Army, 

May  7, 1887. 

Bespectfully  returned  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  Lieut.  GoL  O.  M.  Poe,  Corps  of  Engineers, 
dated  the  2d  instant.  It  will  be  seen  that  Colonel  Poe  recommends 
approval  of  the  proposed  location  of  the  bridge,  but  calls  attention  to 
the  provisions  of  the  act  of  July  8,  1882,  authorizing  construction 
*'  whenever  due  authority  shall  have  been  given  to  any  person  or  cor- 
poration by  the  Dominion  of  Canada,  with  the  sanction  of  the  British 
Oovernment,  to  build  or  join  in  the  building  of  a  bridge  for  such  pur- 
pose, to  build  a  bridge  across  the  Ste.  Marie  Biver  at  or  near  the  rapids 
in  said  river,"  etc.,  which  provision,  so  far  as  is  shown  by  the  papers 
submitted,  has  not  been  complied  with. 

It  is  accordingly  recommended  that  the  attention  of  the  bridge  au- 
thorities be  called  to  the  subject,  and  that  they  be  required  to  file  with 
their  application  for  constructing  the  bridge,  in  duplicate,  the  necessary 
evidence,  duly  authenticated,  showing  that  the  authority  of  the  '^  Do- 
minion of  Canada,  with  the  sanction  of  the  British  Government  to 
build  or  join  in  the  building  of  a  bridge,'^  etc.,  has  been  obtained. 

It  is  also  suggested  that  the  bridge  authorities  be  furnished  with  a 
copy  of  Oolonel  Poe^s  report. 

J.  C.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 


REPORT  OF  LIEUTENANTCOLONBL  O.  M.  FOB,  CORPS  OF  ENGINEERS, 
ACCOMPANYING  SECOND  INDORSEMENT  ON  FOREGOING  COMHUTniCA- 
TION. 

United  States  Engineer  Office, 
Detroit^  Mich.y  May  2, 1887. 
Sir:  In  compliance  with  indorsement  dated  ^^  Office  of  the  Chief  of 
Engineers,  April  28, 1887,"  on  a  letter  dated  April  22, 1887,  from  James 
McMillan,  esq.,  president  Sault  Ste.  Marie  Bridge  Company,  to  the  Sec- 
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retary  of  War,  requesting  approval  of  location  proposed  for  a  bridge 
across  St.  Mary's  Falls  Canal  and  Sanlt  Ste.  Marie  Biver,  I  have  the 
honor  to  submit  the  following  report,  viz: 

In  my  report  of  the  21st  of  March,  1887, 1  recommended  approval  of 
the  proposed  location,  and  I  respectfully  renew  that  recommendation. 

I  infer  that  the  urgency  of  the  bridge  company  in  this  caBe  arises  from 
a  desire  to  land  materials,  etc.,  and  make  certain  preparations  at  St. 
Mary's  Falls  Canal  in  advance  of  the  formal  approval  of  plans  and  speci- 
fications. 

Tbe  company,  through  their  chief  engineer,  P.  Alex.  Peterson,  esq.,  ' 
applied  to  me,  under  date  of  April  14, 1887,  for  permission  to  use  a  por- 
tion of  the  northwestern  canal  pier  as  a  landing-place  for  materials  re- 
quired in  the  construction  of  the  substructure  of  the  bridge.    (See  copy 
herewith  marked  A.) 

Under  date  of  April  16, 1887,  Mr.  Peterson  was  informed  that  I  had 
not  received  official  information  that  the  Secretary  of  War  has  approved 
the  location  of  the  bridge,  or  that  he  had  sanctioned  beginning  the  work 
of  construction,  and,  under  the  circumstances,  declined  to  act  in  the 
matter.    (See  copy  herewith  marked  B.) 

In  this  connection  I  beg  leave  to  invite  attention  to  the  following  pro- 
visions of  the  act  of  Congress  approved  July  8, 1882,  authorizing  the 
construction  of  the  bridge  in  question,  viz:' 

Be  it  enaotedf  etc..  That  yit  shall  be  lawful  for  the  Sanlt  Sainte  Marie  Bridge  Compauy , 
a  corporation  daly  organized  by  and  under  the  laws  of  the  State  of  Michigan,  when- 
ever dne  anthority  shall  have  been  given  to  any  person  or  corporation  by  the  Dominion 
of  Canada,  with  the  sanction  of  the  British  Qovemment,  to  baild  or  join  in  the  bnild- 
ing  of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie  River,  at 
or  near  the  rapids  in  said  river,  etc. 

From  the  foregoing  it  is  plain  that  certain  action  '<by  the  Dominion 
of  Canada,  with  the  sanction  of  the  British  Grovemment,"  is  necessary 
before  the  act  of  Congress  becomes  operative,  and  that  any  authoriza- 
tion to  begin  work  upon  the  bridge  prior  to  the  fulfillment  of  the  condi- 
tions precedent  would  be  illegal. 

I  have  not  received  any  information  as  to  whether  the  requisite  steps 
in  the  matter  have  been  taken,  and  must  therefore  limit  myself  to  simply 
inviting  attention  to  the  important  conditions  imposed  by  the  act  of  Con- 
gress. 

In  case  the  Secretary  of  War  formally  approves  the  proposed  location 
of  the  bridge,  I  request  that  I  be  officially  informed  of  the  fact,  and  also 
whether  such  approval  carries  with  it  permission  for  the  bridge  com- 
pany to  enter  upon  the  canal  grounds  and  begin  the  work  of  constrpc- 
tion,  either  in  the  necessary  preparations  (such  as  landing  material, 
plant,  etc.),  or  in  the  more  advanced  stages. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
BvU  Brig.  Gen.j  U.  S.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  OP  THE  SECRETARY  OF  WAB. 

War  Department, 
Washington  City^  May  14, 1887. 
Sir:  In  connection  with  previous  correspondence  on  the  subject  of 
the  locatiop  and  plans  for  the  proposed  bridge  to  be  constructed  by  the 
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Saalt  Sainte  Marie  Bridge  Gompanyy  over  the  Sault  Sainte  Marie  SLver, 
the  Department  is  in  receipt  of  your  letter  of  the  22d  nltimo,  request- 
ing my  approval  of  the  location  of  the  crossing,  pending  the  completion 
of  detailed  plans  of  the  proposed  bridge. 

In  reply  I  beg  to  inclose  a  copy  of  a  report  of  the  2d  instant  on  the 
subject  with  its  inclosures,  from  Lieut.  Gol.  O.  M.  Poe,  Corps  of  Engi- 
neers, who  recommends  approval  of  the  location  in  question,  but  invites 
attention  to  the  provisions  of  the  act  of  July  8, 1882,  which  anthorize 
the  construction  of  the  bridge  ^*  whenever  due  authority  shall  have  been 
given  to  any  person  or  corporation  by  the  Dominion  of  Canada,  with 
the  sanction  of  the  British  Government,  to  build  or  join  in  the  building 
of  a  bridge  for  such  purpose,  to  build  a  bridge  across  the  Sainte  Marie 
Biver,  at  or  near  the  rapids  in  said  river,"  etc. 

In  will  be  seen  that  any  authorization  to  begin  work  upon  the  brid^ 
prior  to  the  fulfillment  of  the  conditions  imposed  would  be  inoperative, 
and  I  therefore  beg  to  request  that  you  will  furnish  this  Departsnent 
with  the  necessary  evidence,  in  duplicate,  duly  authenticated,  showing 
that  the  authority  of  the ''  Dominion  of  Canada,  with  the  sanction  of  the 
British  Government,  to  build  or  join  in  the  building  of  a  bridge,**  etc, 
has  been  obtained. 

Upon  receipt  of  the  information  above  indicated,  the  matter  will  re- 
ceive the  prompt  action  of  the  Department. 
Very  respectfully, 

William  C.  Bndioott, 

Secretary  of  War. 

James  McMillan,  Esq., 

Prestdent  Sault  Ste.  Marie  Bridge  Company^ 

Detroitj  Mich. 


LEtTER   OF    THE    PRESIDENT    OF    THE    SAULT    STE.  MARIE    BRIDGE 

COMPANY. 

The  Sault  Ste.  Marie  Bredgs  Company, 

President's  Office, 
Detroitj  Mich.j  May  17, 1887. 
Dear  Sir  :  I  am  in  receipt  of  your  letter  of  14th  instant, '?,  inclos- 
ing copies  of  letters  from  General  Poe  in  regard  to  the  provision  of  the 
the  act  of  July  8, 1882,  which  reads : 

Whenever  dae  anthority  shall  have  been  given  to  any  person  or  corporation  by  the 
Dominion  of  Canada,  with  the  sanction  of  the  British  Qovemment,  to  build  or  join  in 
the  building  of  a  bridge  for  such  parpose,  to  build  a  bridge  across  the  Sainte  Marie 
River  at  or  near  the  rapids  in  said  river,  etc. 

In  reply  I  be^  to  say  that  I  am  informed  that  the  charter  of  the 
Sault  Ste.  Marie  Bridge  Company  of  Canada  might  have  been  disal- 
lowed by  the  British  Government  any  time  within  two  years  after  its 
passage  by  the  Canadian  Parliament.  When  a  bill  is  sanctioned  by 
the  Canadian  Governor  and  is  not  vetoed  or  disallowed  by  the  Impe- 
rial Government,  it  is  considered  as  sanctioned  by  the  British  Govern- 
ment. All  legislation  in  Canada  is  with  the  sanction  of  the  British 
Government.    No  formal  sanction  of  each  bill  is  required. 

A  copy  of  the  Canadian  act  sanctioning  the  building  of  this  bridge 
has  been  sealed  and  signed  by  the  secretary  of  state  of  Canada  and 
forwarded  the  Department. 
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1  trust  tbe  reqairements  of  the  Department  have  now  been  fully 
complied  with. 

Very  respectfully, 

James  MoMillan, 

PresidenU 
Hon.  William  C.  Endioott, 

Secretary  of  War. 


letter  of  the  seobetaby  of  was. 

Wab  Department, 
Washington  City,  June  28, 1887. 
Sir:  I  have  the  honor  to  inclose,  for  retention  by  the  Sanlt  Sainte 
Marie  Bridge  Company,  a  dnly  executed  copy  of  the  instrument  ap- 
proving the  location  of  the  bridge  authorized  to  be  constructed  by  the 
company  across  the  Sainte  Marie  Biver,  at  or  near  its  rapids  in  Ohip- 
pewa  Gonnty,  Michigan,  under  the  provisions  of  an  act  of  Congress 
approved  Jnly  8, 1882. 

Very  respectfully,  your  obedient  servant, 

William  O.  Endioott, 

Secretary  of  War. 
James  McMillan,  Esq., 

President  Sanlt  Sainte  Marie  Bridge  Company ^ 

Detroit^  Mich. 


LETTER  OF  TIIE  PRESIDENT  OF  THE  SAXJLT  SAINTE  MARIE   BRIDGE 

COMPANY. 

The  Satjlt  Sainte  Marie  Bridge  Company, 
President's  Office, 

Detroit,  Mich.y  July  2, 1887. 
Dear  Sir:  I  have  the  honor  to  acknowledge  receipt  of  your  letter 
of  28th  June,  inclosing  a  duly  executed  copy  of  the  instrument  approv- 
ing the  location  of  the  Sault  Sainte  Marie  Bridge  Company's  bridge  by 
tbe  War  Department. 

I  beg  to  express  my  thanks  to  the  Department  for  the  satisfactory 
manner  in  which  this  matter  has  been  brought  to  a  conclusion. 
Very  respectfully, 

James  McMillan, 

President 
Hon.  William  C.  Bndicott. 

Secretary  oj  War. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  EngineIsrs, 

United  States  Army, 
Washington^  D.  C,  July  2, 1887. 
Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  ^^The  Sault  Sainte  Marie  Bridge  Company"  for  the  bridge 
provided  for  by  <^An  act  to  authorize  the  construction  of  a  railroad 
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[Third  i 


Office  Chief  of  Engineers, 

U.  S.  Abky, 
June  15,  1887. 

Bespectfally  retarned  to  the  Secretary  of  War,  throagh  the  Actii^ 
Jadge- Advocate  General,  U.  S.  Anny. 

The  papers  aa  now  presented  are  believed  to  fatfiU  the  leqaHemeiits 
of  the  case,  and  are  recommended  for  approval. 

Okas.  W.  Raykonb, 
AcHnf  Ohitf  of  Imgimeen. 

[Fourth  indoraemont.] 

War  Depabtjcbht, 
JxTDGE  Advocate  General's  Ofpice, 

Washington^  2>.  C,  Jum  16,  1887. 

Kespectfully  returned  to  the  Secretary  of  War,  \rith  instrofneat  of 
approval  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge, 
and  map  of  location,  submitted  by  the  Nebraska  Railway  Company, 
prepared  in  dnplicate. 

G.  I70B]!1AN  LEIBEB, 

Acting  Jtutge-Advooate  OeneraL 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  C,  July  9, 1887. 

Sir  2  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Nebraska  Hallway  Company  for  the  bridge  provided  for 
by  ^^An  act  authorizing  the  construction  of  a  bridge  across  the  Missouri 
Biver,  opposite  to  or  within  the  corporate  limits  of  Nebraska  City, 
Nebraska,"  approved  June  4, 1872,  <' subject  to  the  condition,  however, 
that  the  engineer  officer  of  the  United  States  Army  in  chaj'ge  of  the 
district  within  which  the  bridge  is  to  be  erected,  may  supervise  its  ood- 
struction,  so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  tiie  bridge  buQt 
accordingly."  It  is  desired,  therefore,  that  you  exercise  the  requisite 
supervision  with  a  view  to  compliance  with  the  directions  of  the  Seere- 
tajv  of  War. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 

By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 
Major  of  Engineers. 

Lieut.  Col.  C.  K.  Suter, 

Cor;ps  of  Engineers, 
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W  W  12- 

COMBINED  RAILWAY  AND  WAGON  BRIDGE  OF  THE  OMAHA  AND  COUNCIL 
BLUFFS  RAILWAY  AND  BRIDGE  COMPANY,  ACROSS  MISSOURI  RIVER  BE- 
TWEEN OMAHA,  NEBftASKA,  AND  COUNCIL  BLUFFS,  IOWA,  AUTHORIZED 

by  act  of  congress  approved  march  3,  1887. 

War  Department, 
Washington  City^  June  3, 1887. 
Sir:  Eeferring  to  your  letter  of  April  11,  submitting  plans  for  the 
proposed  bridge  across  the  Missouri  between  Omaha  and  Council  Bluffs, 
ander  the  act  approved  March  3, 1887,  I  have  the  honor  to  inform  you 
that  Mr.  Endicott,  Secretary  of  War,  has  taken  the  opinion- of  the  At- 
torney-General in  regard  to  the  kind  of  bridge  that  is  required  by  the 
act.  The  opinion  of  the  Attorney- General,  which  agrees  with  the  views 
of  the  Secretary  of  War,  is  that — 

It  waa  the  evident  intention  of  Congress  that  the  bridge  shonld  be  maintained  as 
mnch  for  the  transit  of  railway  trains  as  for  any  other  kind  of  carriages  or  cars  npon 
paying  lawfal  tolls. 

To  allow  a  bridge  to  be  bailt  not  adapted  for  the  nse  of  railway  companies  entitled 
to  use  it,  would  be  to  defeat  the  obvions  intention  of  Congress. 

The  plans  presented  b}^  you  are  for  a  highway  bridge  and  can  not 
therefore  be  approved. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Ben^t, 
Brig.  Oen.y  Chief  of  Ordnance 
and  Acting  Secretary  of  War. 

Mr.  John  T.  Stewart, 

President  Omaha  and  Council  Bluffs  Railway  amd 

Bridge  Company^  Omaha^  Nebraska. 


opinion  of  the  attobney-genebal  op  the  united  states. 

Department  op  Justice, 

Washingtonj  June  2,  1887. 

Sib  :  An  opinion  is  asked  on  the  point  whether  the  plans  for  the 
bridge  authorized  by  the  act  approved  March  3, 1887,  entitled  "An  act 
aathorizing  the  construction  of  a  bridge  across  the  Missouri  Eiver  be- 
tween the  cities  of  Omaha,  Nebraska,  and  Council  Blum's,  Iowa,  and  for 
other  purposes,"  can  be  properly  approved  by  the  Secretary  of  War 
unless  they  provide  for  a  structure  of  strength  sufficient  to  bear  trains 
of  cars  drawn  by  locomotives. 

It  seems  clearly  the  intention  of  Congress  that  the  bridge  provided 
for  shall  be  built  in  such  a  way  as  to  accommodate  all  sorts  of  land- 
carriage  and  traffic. 

A  combined  railway  and  wagon  bridge,  for  the  safe  and  convenient  passage  of 
wagons,  carriages,  stock,  steamy  cable,  and  street  cars,  foot-passengers,  and  all  road 
travel. 

Jt  was  the  evident  intention  of  Congress  that  the  bridge  should  be 
maintained  as  much  for  the  transit  of  railway  trains  as  for  any  other 
kind  of  carriages  or  cars  upon  paying  the  lawful  tolls. 
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(2)  That  should  any  change  be  made  in  the  plan  of  said  bridge  daring  the  prognm 
of  the  vrork  thereon,  such  change  shall  be  subject  to  the  approval  of  the  Secietaiy 
of  War. 

(3)  That  the  engineer  officer  of  the  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  erected  may  supervise  its  constniction  so  far  as  may 
be  necessary  in  order  that  the  plans  approved  by  the  Secretary  of  War  may  be  com- 
plied with  and  the  bridge  built  accordingly. 

It  is  desired,  therefore,  that  yoa  exercise  the  requisite  supervision 
with  a  view  to  compliance  with  the  directions  of  the  Secretary  of  War. 
Copies  of  the  approved  plans,  etc.,  will  be  furnished  yon  as  soon  as 
practicable. 
By  command  of  Brif^ier-General  Duane : 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Lieut.  Col.  C.  E.  SUTEB, 
Corps  of  Engineers. 


WW  13. 


BRIDGE  OF  THE  NEW  YORK  AND  LONG  ISLAND  BRIDGE  COMPANY  ACROSS 
THE  EAST  RIVER  BETWEEN  THE  CITY  OF  NEW  YORK  AND  LONG  IS- 
LAND, AUTHORIZED  BY  ACT  OF  CONGRESS  APPROVED  MARCH  3, 1887. 

New  York,  Jvly  29, 1887. 
Sir  :  The  Kew  York  and  Long  Island  Bridge  Company  re8i>ectfiilly 
applies  for  the  approval  of  the  Secretary  of  War  of  their  plans  for  a 
bridge  across  the  East  Biver  between  New  York  City  and  Ix>ng  Island, 
which  plans  are  herewith  submitted  in  duplicate.  A  copy  of  the  act  of 
incorporation  or  charter  of  the  company,  passed  by  the  legislature  of 
the  State  of  New  York  in  the  year  1867,  and  the  several  acts  amenda- 
tory thereto,  as  well  as  the  act  of  Congress  (Chapter  334,  Laws  of  1886 
and  18S7),  are  also  herewith  submitted. 

Under  these  acts  this  company  was  incorporated,  and  a  copy  of  the 
minutes  of  the  organization  of  the  company  is  also  herewith  submitted; 
also  extracts  from  the  company's,  minutes,  showing  the  names  of  the 
present  officers  of  the  company  and  the  acceptance  by  the  company  of 
the  provisions  of  the  act  of  Congress,  all  properly  authenticated. 
Very  respectfully, 

C.  A.  Trowbridge, 
President  of  the  New  York  and  Long  Island  Bridge  Company, 
•  R.  McGrahah, 

Secretary. 
Hon.  Secretary  op  War. 

[First  indoraemont] 

Office  Chief  of  Enginbbrs, 

U.  S.  Army, 
August  8, 1887. 
liespectfuUy  returned  to  the  Secretary  of  War.  The  only  plans  and 
drawings  for  the  bridge  in  question  received  at  this  office  were  trans* 
mitted  by  Mr.  Thomas  Eainey  December  14, 1886,  before  the  act  au- 
thorizing the  bridge  was  passed  by  Congress.  These  are  presomed  to 
be  the  plans  referred  to  within,  and  they  are  submitted  herewith. 
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The  act  of  Mareii  3, 1887,  providiDg  for  the  bridge,  requires  that  it 
*^  shall  be  constracted  at  right  angles  with  the  channels  of  said  river, 
the  piers  or  abutments  to  t^  constracted  on  the  land  side  of  the  harbor 
or  pier  lines  established  by  law }  such  bridge  shall  be  not  less  than  150 
feet  elevation  above  mean  high  water  at  the  middle  of  each  channel  of 
the  river,  and  no  part  of  the  lower  chord  of  the  channel  span  less  than 
142  feet  sbbove  mean  high  water." 

The  plans  are  too  indefinite  to  indicate  clearly  that  the  above  reqnire- 
ments  have  been  complied  with.  Neither  does  the  map  comply  with 
the  requirements  of  section  4  of  the  act  for  ^^  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  for  the  distance  of  a  mile  above 
and  below  the  site,  exhibiting  the  depths  at  low  and  high  tide  and  car- 
rents  at  all  points  of  the  same,"  etc. 

The  drawings  shoald  also  be  furnished  in  duplicate. 

It  is  therefore  saggested  that  they  be  returned  to  the  bridge  authori- 
ties, with  request  that  the  omissions  be  supplied  and  that  duplicates  be 
submitted. 

Chas.  W.  BATMOND3 
Acting  Chief  of  Engineers. 

(Second  indorsement.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
AugtMt  24, 1887. 
Bespectfolly  relnrned  to  the  Secretary  of  War  throngh  the  Acting 
J ndge- Advocate  General,  D.  S.  Army. 

The  aocompanying  drawings,  in  duplicate,  showinj?  plan  and  location 
of  the  proposed  bridge  of  the  New  York  and  Long  Island  Bridge  Oom- 
)>any,  are  in  accordance  with  the  requirements  of  the  ^^  act  aathortziag 
the  constrnotiou  of  a  bridge  across  the  East  River  bei^ween  the  city  of 
New  York  and  Long  Island,^'  approved  March  3, 1887,  and  are  recom- 
mended  for  approval. 

Ghas.  W.  Raymond, 
Acting  Chief  of  Engineers. 

IThird  indorsement.] 

Wab  Depabtment, 
Judge-Advooate-Geneeal's  Office, 

Washington^  D.  C,  August  27, 1887, 
Bespectfnlly  returned  to  the  Secretary  of  War,  with  draught  of  instru- 
ment (iu  duplicate),  for  formal  approval  by  the  Secretary  of  War  of  tiie 
plan  and  map  of  location  of  the  within-mentioned  bridge. 

Attention  is  invited  to  the  fact  that  the  accompanying  articles  of  in- 
corporation are  not  authenticated  by  the  seal  of  the  secretary  of  state 
of  the  State  within  which  the  bridge  is  located. 

6.  NOBMAN  LlEBEB, 

Acting  Judge- Advocate- OenerdL 


uttbb  of  the  seobetaby  of  wab. 

Wab  Depabtment, 
Washington  City,  August  29, 1887. 
Sib  :  I  have  the  honor  to  inclose  an  instrument,  in  duplicate,  indicat- 
ing approval  by  this  Department  of  the  plans  and  location,  as  shown 
on  the  accompanying  tracings,  of  a  bridge  authorized  to  be  constructed 
by  the  New  York  and  Long  Island  Bridge  Company  across  the  East 
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Biver,  between  the  city  of  IS'ew  York  and  Long  Island,  ander  the  pro- 
visioQs  of  an  act  of  Congress  approved  March  3, 1887. 

Please  have  these  papers  properly  execated  by  the  company  and  re- 
tnmed  to  the  Department  for  completion. 

I  Inclose  also  a  copy  of  the  articles  of  incorporation  of  yonr  company, 
famished  in  compliance  with  the  role  of  this  Department  of  July  31, 
1886,  with  request  that  the  same  be  properly  authenticated  under  the 
seal  of  the  secretary  of  state  of  the  State  of  liTew  York,  and  returned  to 
the  Department. 

Very  respectfully,  your  obedient  servant, 

B.  Maofkelt, 
AcHng  Seeretany  of  War. 
G.  A.  TBOWBBmaE,  Esq., 

Prmdent  New  York  and  Long  Island 

Bridge  Company^  New  TorJc^  N  Y. 


letter  of  the  chief  of  engmneebs. 

Offioe  of  the  Chief  of  Engineebs, 

United  States  Abmt^ 
Washington^  D.  0.,  October  6, 1887. 
Sib:  The  Secretary  of  War  has  approved  the  plan  and  location  of 
the  bridge  authorized  by  <<  an  act  authorizing  the  construction  of  a 
bridge  across  the  East  Biver  between  the  city  of  Few  York  and  Long 
Island,"  approved  March  3, 1887,  "subject  to  the  condition,  however, 
that  tiie  engineer  of^cer  of  the  united  States  Army  in  charge  of  the 
district  within  which  the  bridge  is  to  be  erected  may  supervise  its  con- 
struction, so  far  as  may  be  necessary,  in  order  that  the  plans  approved 
by  the  Secretary  of  War  shall  be  complied  with  and  the  bridge  built 
accordingly." 

It  is  accordingly  desired  that,  you  exercise  the  requisite  supervision 
over  the  construction  of  the  bridge,  with  a  view  to  compliance  with  the 
directions  of  the  Secretary  of  War. 

A  copy  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  Brigadier-Oeneral  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Lieut.  Col.  Walteb  MoPabland,  ^^^^  of  Engineers. 

Corps  of  Engineers. 


WW  14. 

beidge  of  the  OHIO  valley  eailway  company  acboss  the  tbade- 

WATEB  biver,  KENTUCKY,  AUTHORIZED  BY  ACT  OF  CONGRESS  AP- 
proved february  21,  1887. 

Office  of  the  Chief  of  Engineers, 

United  States  Abmy, 
Washington^  D.  C,  September  26,  1887. 
Sib:  The  act  of  Congress  approved  February  21, 1887,  provides  for 
the  construction  of  a  bridge  across  the  Tradewater  Eiver  by  the  Ohio 
Valley  Eailway  Company.    Section  4  of  the  act  states : 

That  any  bridge  aathorized  to  be  constracted  ander  this  act  shall  be  built  and 
located  nnder  and  subject  to  snch  regnlations  for  the  secority  of  nayigation  of  said 
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river  as  the  Secretary  of  War  shall  prescribe ;  and  to  sccnre  that  object  the  said  com- 
pany or  corporation  shaJl  sabniit  to  the  Secretary  of  War  for  his  examination  and 
approval  a  design  and  drawing  of  the  bridge  and  a  map  of  the  location  thereof,  and 
nntil  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  bnilt. 

It  having  come  to  the  knowledge  of  this  office  that  the  Ohio  Valley 
Bailway  Oompany  were  constracting  this  bridge  without  sabmitting 
the  plan  and  map  of  its  location  for  approval,  the  attention  of  Major 
Stickney,  Corps  of  Engineers,  the  officer  in  charge  of  the  district  includ- 
ing the  l)radewater  Biver,  was  called  to  the  fact,  and  he  was  directed 
to  sabmit  a  report  concerning  it  The  bridge  crosses  the  river  obliquely 
about  200  yards  below  Black  Ford,  making  with  it  an  angle  of  10  to  12 
degrees.  It  is  provided  with  a  draw-span  having  a  clear  opening  of 
70  feet,  or  62  feet  perpendicular  to  the  direction  of  the  river.  At  the 
time  of  the  inspection  in  July  last  the  construction  of  the  piers  was  in 
progress. 

GDhe  plan  of  the  bridge  and  a  map  of  the  location,  both  in  duplicate, 
are  now  submitted  by  the  company  for  approval,  together  with  the 
papers  required  by  the  rule  of  the  Secretary  of  War  dated  July  31, 1886. 

Migor  Stickney  reports  that  the  bridge  when  finished  as  proposed 
will  present  no  material  obstruction  to  navigation.  He,  howerer,  rec- 
ommends, if  the  plan  and  location  of  the  bridge  be  approved,  that  the 
false  or  trestle  work  used  in  its  construction  be  requirod  to  be  removed 
by  December  1  next,  and  that  the  approval  contain  the  special  condi- 
tion that  the  railway  company  shall  erect,  at  their  own  expense,  such 
additional  structures  or  aids  to  navigation  as,  in  the  opinion  of  the 
Secretary  of  War,  may  be  found  necessary  for  the  safe  passage  of  the 
bridge  at  all  stages  of  the  river. 

K  the  approval  is  made  subject  to  the  foregoing  conditions,  this  office 
knows  of  no  reason  why  it  should  not  be  granted. 

Previous  papers  in  the  case  are  submitted  herewith. 
Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 
Brig.  Oen.j  Chief  of  Engineers. 
Hon.  William  0.  Endicott, 

Secretary  of  War. 

(Seoond  indonemeni.] 

Wab  Depabtment,  September  28, 1887. 
Bespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  papers  in  duplicate  for  approviu,  subject  to  the  conditions 
proposed  by  the  Chief  of  Engineers. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale. 

Chief  Clerk. 

[Third  indonement] 

Wab  Depabtment, 
Judge- Abvogatb-Genebal's  Uffioe, 

Washington^  D.  0.,  October  3, 1887. 
Bespectfully  returned  to  the  Secretary  of  War,  with  instrument  of 
approval,  by  the  Secretary  of  War,  of  the  plan  and  design  of  the  bridge 
to  be  constructed  across  the  Tradewater  Biver,  Kentucky,  by  the  Ohio 
Valley  Bailway  Company,  and  map  of  location  prepared  in  duplicate 
as  directed  in  the  preceding  indorsement. 

Attention  is  respectfully  invited  to  the  incomplete  condition  of  the 
map  of  location  ftimished.    It  gives  no  information  whatever  as  to  the 
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point  on  Tradewater  Biver,  in  the  State  of  Kentacky,  at  which  the 
bridge  has  been  located.  It  is  respectfully  recominended  that  the  map 
be  completed  before  the  instrument  is  approved. 

J.    W.     ChOVBy 

Acting  Juige-Advocate-iieneroL 

[Foarth  IndoneBioBt.] 

War  Department,  October  27, 1887. 
Ite^pectfully  returned  to  the  Chief  of  Engineers,  one  copy  of  the 
within  instrument  having  been  sent  on  the  25th  to  the  presideot  of  tiie 
Ohio  Valley  Railway  Company-. 
By  order  of  the  Secretary  of  War. 

John  Twbbdaub, 

Chief  Oletk. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  ENoiNEERfi, 

United  States  Army, 
Washvtigton^  D.  C,  November  2, 1887. 
Sir  :  The  Secretary  of  War  has  approved  the  plan  and  loeation  of 
the  bridge  across  the  Tradewater  Biver,  Kentucky,  by  the  Ohio  YaUey 
Railway  Company,  authorized  by  the  act  approve^l  February  21, 1887, 
upon  the  express  conditions  following: 

(1)  lliat  tbo  pile-trestle  or  false  work  over  which  the  creasing  is  at  prowmt  made 
sball  be  entirely  removed  on  or  before  December  1, 1687. 

(2)  That  the  Obio  Valley  Railway  Company  shall^  at  its  own  expense,  exect  and 
maintain  snch  additional  structures  or  aids  to  navigation  as  in  the  opinion  of  the 
Secretary  of  War  may  be  necessary  for  a  safe  passage  of  the  bridge  at  all  stages  of 
tbo  river  by  vessels  and  rafts  navigating  said  river. 

(3)  That  the  engineer  officer  of  the  United  States  Army  in  charge  of  the  district 
within  which  the  bridge  is  to  be  built  mav  supervise  its  construction  so  far  as  may 
be  necessary  in  order  that  the  plans  hereby  approved  shall  be  complied  with,  and 
the  bridge  built  accordingly. 

It  is  accordingly  desired  that  you  exercise  the  requisite  supervision 
over  the  construction  of  the  bridge  in  order  that  the  directions  of  the 
Secretary  of  War  be  complied  with. 

Copies  of  the  approved  plan,  etc.,  will  be  furnished  you  as  soon  as 
practicable. 
By  command  of  Brig.  Gen.  Duane. 

Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Maj.  Amos  Stiokney, 

Corps  of  Engineers. 


W  W  15. 

BRIDGE  OF  THE  SIOUX  CITY  BRIDGE  COMPANY  ACROSS  THE  MISSOURI 
RIVER  AT  SIOUX  CITY,  IOWA,  AUTHORIZED  BY  ACT  OF  CONGRESS  AP- 
PROVED AUGUST  If),  187G. 

New  York,  April  14, 1887. 
Dear  Sir  :  I  herewith  submit  for  your  examination  and  approval 
the  plans  of  a  proposed  bridge  across  the  Missouri  Biver  at  Sioux 
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City,  Iowa,  to  be  bailt  by  the  Sioux  City  Bridge  Company,  under  au- 
thority granted  by  an  act  of  Congress  approved  August  15, 1876. 
I  am,  very  respectfully,  y^urs, 

Geo.  S.  Morison, 
Chief  Engineer  Sioux  Oity  Bridge. 
Hon.  William  C.  Enmoott, 

Sedretary  of  War. 

P.  S. — Accompanying  this  letter  are  the  following  papers : 

(1)  A  copy  of  the  articles  of  incorporation  of  the  Sioux  City  Bridge  Company,  cer- 
tified by  the  secretary  of  state  of  the  State  of  Iowa,  with  the  certificate  of  the  re- 
corder of  Woodbury  Coanty. 

(2)  Extracts  from  records  of  meetings  of  the  board  of  directors  uf  the  Sioux  City 
Bridge  Company,  showing  organization  January  1,  1873,  by  election  of  officers. 
Janoary  1, 1874,  authority  given  the  president  to  apply  for  an  act  of  Congress  au- 
thorizing the  construction  of  the  bridge ;  December  5, 1887,  acceptance  of  act  of  Con- 
gress; these  extracts  being  certified  by  the  secrettAry  of  the  Sioux  City  Bridge 
Company. 

(3)  Copy  of  minutes  of  stockholders' meeting  held  June  7,  1886,  certified  by  the 
secretary  of  the  Sioux  City  Bridge  Company. 

(4)  Extracts  from  minutes  of  directors'  meetings  held  June  7, 1886,  and  March  12, 
1887,  showing  election  of  present  officers.  Certified  by  secretary  of  Sioux  City 
Bridge  Company. 

(5)  Extracts  uom  directors'  meeting  held  March  12, 1887,  showing  authority  given 
officers  to  execute  necessary  agreements  with  the  Government.  Certified  by  the 
secretary  of  the  Sioux  City  Bridge  Company. 

(6).  Extracts  from  record  of  directors'  meeting  held  March  24,  1887,  adopting  the 
plans  of  bridse.    Certified  by  the  Secretary  of  the  Sioux  City  Bridge  Company. 

(7)  Plans^snowing  location  of  proposed  bridge. 

(8)  Elevation  and  plan  of  proposed  bridge. 

Numbers  7  and  8  are  in  the  form  of  triplicate  blue-prints. 

[Fint  indorsement.] 

Office  Chief  of  Engineebs, 

U.  S.  Army, 
April  23, 1887. 
Bespectfally  referred  to  Lieut.  Col.  C.  R.  Suter,  Corps  of  Engineers, 
president  Missouri  Biver  Commission,  for  examination  and  report. 

The  act  of  Congress  under  which  the  bridge  is  authorized  to  be  built 
may  be  found  on  page  146  of  the  Beport  of  the  Chief  of  Engineers  for 
1876. 
To  be  returned. 
By  comxnaud  of  Brigadier-General  Duane. 

H.  M.  Adams, 
Major  of  Engineers. 

[Second  indonemont.] 

MrSSOUBI  BiYEB  COMHISSION, 

Saint  LouiSj  Mo.j  May  3, 1887. 
Bespectfully  returned  to  the  Chief  of  Engineers,  United  States  Army, 
with  report  of  this  date 

Chas.  B.  Suteb, 

Lieut  Col.  ofEngineerSf 

President  Mo.  River  Commission. 

[Third  indorsement.] 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 

May  7, 1887. 
Bespectfully  returned  to  tlie  Secretary  of  War,  through  the  acting 
Judge-Advocate-General,  U.  S.  Army,  inviting  attention  to  the  accom- 
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panying  report  of  Lieut  Col.  0.  E.  Snter,  Corps  of  Engineers,  presi- 
dent Missoari  Biver  Commission,  from  which  it  appears  that  the  plans 
of  the  bridge  have  been  examined  by  the  Commission  *^  and  are  oon- 
sidered  by  them  to  provide  for  an  entirely  satisfactory  stractnre." 

The  proposed  bridge  is  a  high  bridge  ^'  giving  50  feet  clear  headway 
at  high  water,  with  three  400-boat  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third." 

The  act  of  Angnst  15, 1876,  provides  for  300-foot  spans  only. 

It  is  recommended  that  the  plans  submitted  by  the  Sioux  City  Bridge 
Company  be  approved. 

J.  C.  DUANS, 
Brig.  Oen.j  Vhief  of  JBngineers, 

fFonrth  indoraement.] 

War  Department, 
Judoe-Advooate-General's  Office, 

Washington,  D.  C,  May  10, 1887. 

BespectfuUy  returned  to  the  Chief  of  Engineers,  U.  S.  Army. 
Section  3  of  the  act  authorizing  the  construction  of  the  bridge  at  or 
near  Sioux  City,  Iowa  ri9  Stat.,  20G),  requires  that  specificaticng  for  iU 
construction  shall  be  submitted  to  the  Secretary  of  War,  together  with 
the  location  and  plans  thereof.  Duplicate  copies  of  these,  certiiied  by 
the  secretary  of  the  company,  should  therefore  be  furnished. 

G.  Norman  Lieber, 
Acting  Judge-Advocate-OeneraU 

[Fifth  indorsement.] 

Office  Chief  op  Engineers, 

U.  S.  Army, 
June  2, 1887. 

BespectfuUy  returned  to  the  acting  Judge- Advocate-General,  TJ.  S. 
Army,  with  letter  of  George  S.  Morison,  chief  engineer  Sioux  City 
Bridge,  dated  May  27,  and  accompanying  papers,  which  furnish  the  in- 
formation called  for  by  the  foregoing  indorsement. 

J.  C.  Dtjanb, 
B*^.  Qen.j  Chief  of  Engineers. 

iSixth  indonement.] 

War  Department, 
Judge-AdyogateGeneral's  Office, 

Washingtony  D.  C,  June  4, 1887. 

BespectfuUy  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  duplicate)  of  the  location,  plans, 
and  specifications  of  the  bridge  across  the  Missouri  Biver,  near  Sioux 
City,  Iowa. 

In  the  accompanying  report  of  Colonel  Suter  it  is  said  the  bridge  is 
to  be  built  '^  with  three  400-foot  spans,  two  of  which  are  now  over  the 
river  and  part  of  the  third.''  Attention  is  therefore  invited  to  the  fact 
that  the  approval  of  the  Secretary  of  War  seems  to  have  been  antici- 
pated by  the  Sioux  City  Bridge  Company. 

G.  KORMAN  LlEBER, 

Acting  Judge-Advocate-OeneroL 
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BTBPOBT  OF  LIEUTENANT-COLONEL  OHABLES  B.  SUTEB,  GOBPS  OF 
EN6INEEBS,  PRESIDENT  MISSOTJBI  BIYEB  COMMISSION,  ACCOM- 
PANYING   SECOND  INDOBSEMENT  ON  FOBEGOING  COMMUNICATION. 

MissouBi  BrvEB  Commission, 

Office  of  the  President, 
Saint  LouiSy  Mo.j  May  3, 1887. 
Sib:  I  have  the  honor  to  retarn  herewith  letter  of  Gteorge  S.  Morison, 
civil  engineer,  to  the  honorable  Secretary  of  War,  of  April  14, 1887, 
covering  plans  of  proposed  bridge  over  the  Missonri  Biver  at  Sioax  City, 
Iowa,  and  other  docaments,  referred  to  me  for  report  by  your  indorse- 
ment of  April  23, 1887. 

These  plans  have  been  examined  by  the  Missonri  River  Commission, 
and  are  considered  by  them  to  provide  for  an  entirely  satisfactory  struct- 
ure. The  bridge  proposed  is  a  high  bridge  giving  50  feet  clear  headway 
at  high  water,  with  three  400-foot  spans,  two  of  which  are  now  over  the 
river,  and  part  of  the  third.  I  was  informed  by  Mr.  Morison  that  the 
bank  here  on  the  north  or  Iowa  side  is  caving  rapidly,  and  that  it  was 
the  intention  to  let  it  cave  back  to  the  north  pier,  now  on  dry  land,  and 
then  hold  it.  In  any  case,  however,  ample  water  way  is  afforded. 
Very  respectfully,  yonr  obedient  servant, 

Chas.  S.  Suteb, 
Lieut  Col.  ofUngineersj 
President  Missouri  kiver  Commission* 

The  Ghiep  of  Engineebs,  XT.  S.  A. 


lbtteb  of  the  sbcbetabt  of  wab. 

Wab  Depabtment, 
Washington  City,  June  6, 1887. 
SiB :  I  have  the  honor  to  inclose  an  instmment,  in  duplicate,  indicat- 
ing approval  by  the  Secretary  of  War,  nnder  certain  spediied  conditions, 
of  the  design  and  location,  as  shown  bj  the  accompanying  maps,  of  a 
bridge  authorized  to  be  erected  by  the  Sioux  City  Bridge  Company 
across  the  Missouri  Eiver  at  or  near  Sioux  City,  Iowa,  nnder  the  pro- 
visions of  an  act  of  Congress  approved  August  15, 1876. 

Please  cause  these  papers  to  be  properly  executed  and  returned  to 
the  Department  for  completion. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  Geobge  S.  Mobison, 

Chief  Engineer  Sioux  City  Bridge  Company, 

35  Wall  Street,  New  York,  N.  Y. 


letteb  of  the  acting  secbetaby  op  wab. 

Wab  Depabtment, 
Washingtonj  D.  C,  June  14,  1887. 
Sib  :  I  have  the  honor  to  inclose  for  retention  by  the  Sioux  City 
Bridge  Company  a  duly -executed  copy  of  an  instrument  expressing  ap- 
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proval  by  the  Department  of  the'  location  and  plans  of  the  bridge  an- 
thoriz^  to  be  constructed  by  said  company  over  the  Missoori  Bivor  at 
Sioux  City,  Iowa,  under  the  provisions  of  an  act  of  Congress  approved 
Angnst  15, 1876. 

Very  respectfully,  your  obedient  servant, 

S.  V.  Ben^t, 
Brig.  6en.,  Chief  of  Ordnance, 
and  Acting  Secretary  of  War. 
E.  L.  CoRTHELL,  Esq., 

Engineer  Sioux  City  Bridge  Company. 


LETTER  OP  THE  CHEEP  OP  ENaiNEERS. 

OPPICE  OF  THE  CHIEF  OP  ENaiNEERS, 

Uniteb  States  Armt, 
WoHhington^  D.  C,  June  25, 1887. 
Sir  :  The  Secretary  of  War  has  approved  the  plan  and  location  sub- 
mitted by  the  Sioux  City  Bridge  Company  for  their  proposed  bridge 
across  the  Missouri  Kiver  at  or  near  Sioux  City,  Iowa,  as  provided  for 
by  the  act  of  Congress  approved  August  15, 1876,  and,  with  the  riew  to 
ascerteining  that  the  plans  approved  by  him  are  properly  carried  ont, 
desires  that  you  exercise  such  supervision  over  the  bridge  dnring  its 
construction  as  may  be  necessary  to  that  end. 

The  inclosed  blue  prints,  showing  approved  plan  and  location  of  the 
bridge,  are  transmitted  for  your  information. 
By  command  of  BrigadierOeneral Dnane. 
Very  respectfully,  your  obedient  servant, 

Jas.  0.  Post, 
Major  of  Engineers. 
Lieut.  Col.  C.  R.  Sutbr, 

Corps  of  Engineers. 


letter  of  the  president  of  the  sioux  city  bridge  company. 

Chicago  and  Northwestern  Railway  Company, 

Office  of  President, 
Chicago^  February  24, 1888. 
Sir  :  The  Sioux  Ci  W  Bridge  Company  desires  your  approval  of  a  mod- 
ified plan  of  the  bridge  it  is  now  building  over  the  Missouri  River  at 
Sioux  City,  Iowa. 

The  modification  of  the  plan  consists  in  increasing  its  length  by  add- 
ing one  400-foot  span  to  the  west  end  of  the  bridge.  The  object  of  such 
modification  is  to  give  greater  water-way,  and  thus  to  create  a  less  dis- 
turbance in  the  regimen  of  the  river  than  the  original  plan  would  have 
caused. 

Mr.  E.  L.  Corthell,  of  the  firm  of  Morison  &  Corthell,  chief  engineers 
of  the  bridge,  is  authorized  to  personally  present  this  letter  and  the  mod- 
ified plan. 

Very  respectfully, 

Marvin  Hughitt, 
President  Sioux  City  Bridge  Company. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 
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f  First  iDdoraement.J 

Office  Chief  of  Engineers, 

U.  S.  Aemy, 
February  29  J 1S8S. 
Besi^eotfaUy  returned  to  the  Secretary  of  War.  Upon  careful  compa- 
ison  of  the  proposed  modified  plans  with  the  plans  approved  by  the  War  De- 
partment it  is  found  that  the  latter  provides  for  three  spans,  of  403  feet, 
404.5  feet,  and  403  feet,  while  the  modified  plan  proposes  four  spans  of 
402.9  feet  (additional),  404^,  404^,  402.9  feet,  and  the  omission  of  the 
screen-dike  provided  for  in  the  approved  plan.  No  objection  is  known 
to  the  proposed  modifications,  as  they  come  within  the  provisions  of  the 
act  of  August  15, 1876,  and  it.  is  therefore  recommended  that  they  be 
approved. 

If  approved  by  the  Secretary  of  War,  it  is  suggested  that  but  one  of 
each  of  the  new  drawings  be  returned  to  the  bridge  company. 
The  approved  plans  are  herewith  submitted. 

J.  C.  DUANE, 
Jirig.  Gen.^  Chief  of  Engineers, 

I  Second  indonement.] 

War  Depabtment,  March  1, 1888. 
Bespectfully  referred  to  the  Acting  Judge- Advocate  General,  to  pre- 
pare the  formal  approval  in  duplicate. 
By  order  of  the  Secretary  of  War. 

John  Twbedale, 

Chief  Cleric. 

(Third  IndonemeDt.] 

War  Department, 
Judge- Advocate  General's  Office, 

Washington^  i).  C,  March  2, 1888. 
Bespectfully  returned  to  the  Secretary  of  War,  with  formal  approval 
of  modified  plans  submitted  by  the  Sioux  City  Bridge  Company  for 
constxxictaon  of  bridge  over  the  Missouri  River  at  Sioux  City,  Iowa,  pre- 
pared in  duplicate  as  directed  in  preceding  indorsement. 

G.  Norman  Lieber, 
Acting  Judge- Advocate-Oeneral. 


letter  op  the  acting  secretary  of  war. 

War  Department, 
Wa^shingion  City,  March  8,  1888. 
SiB:  I  have  the  honor  to  inclose,  for  retention  by  the  Sioux  City 
Bridge  Company,  a  duly  executed  copy  of  an  instrument  expressing 
approval  by  the  Department  of  the  amended  plans  of  the  bridge 
authorized  to  be  constructed  by  said  company  over  the  Missouri  River 
at  Sioux  City,  Iowa,  under  the  provisions  of  an  act  of  Congress  ap- 
proved August  15, 1876. 
Yery  respectfully, 

S.  V.  Ben^t, 
.Brig.  Oen.^  Chief  of  Ordnance 

and  Acting  Secretary  of  War. 

Mr.  B.  L.  COBTHELL, 

35   Wall  Street^  New  17>rA-,  N.  Y. 
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LETTER  OF  HR.  E.  L.  OORTHELL. 
[ICorison  ic  Corthell,  oomsnlting  and  oonstniotiiig  engineen.] 


y 


Ghigaoo,  March  12, 1888. 
Sir  :  I  have  to  acknowledge  the  receipt  of  years  of  March  8,  inclos- 
ing executed  copy,  for  retention  by  the  Sionx  City  Bridge  Company, 
of  an  instrument  expressing  the  approval  of  the  War  Department  of 
the  amended  plans  of  the  bridge. 
Yours,  respectfully, 

E.  L.  CORTHELL. 

Gen.  S.  y.  Beni^t, 

Acting  Secretary  of  War. 


W  W  i6. 


HIGHWAY  BRIDGE  OF  THE  CENTRAL,  RAILWAY  AND  BRIDGE  COMPANY 
OF  NEWPORT,  KENTUCKY,  ACROSS  THE  OHIO  RIVER  BETWEEN  CIN- 
CINNATI,  OHIO,  AND  NEWPORT,  KENTUCKY,  AUTHORIZED  BY  ACTS  OF 
CONGRESS  APPROVED  DECEMBER  17,  1872,  AND  FEBRUARY  14,  1883. 

INDORSEMENTS  ON   WRAPPER     INCLOSING  DRAWINGS   OF  LOCATION, 
PLANS,  ETC.,  OF  THE   PROPOSED  BRIDGE. 

[First  indonement.] 

Office  Chief  of  Engineers, 

U.  S.  Armt, 
February  23, 1888. 

BespectfuUy  submitted  to  the  Secretary  of  War. 

The  plans  and  maps  of  the  proposed  bridge  of  the  Central  Railway 
and  Bridge  Company,  of  Newport,  Ky.,  having  been  left  at  this  office 
by  the  president  of  the  company,  are  found,  upon  examination,  to  com- 
ply with  the  requirements  of  ^^  An  act  to  authorize  the  construction  of 
bridges  across  the  Ohio  Biver  and  to  prescribe  the  dimensions  of  Uie 
same,"  approved  December  17, 1872,  and  ''An  act  supplementary  to  an 
act  approved  December  17, 1872,  entitled  'An  act  to  authorize  the  con- 
struction of  bridges  across  the  Ohio  Biver  and  prescribe  the  dimensions 
of  the  same,' "  approved  February  14, 1883  (copies  herewith). 

In  order  to  comply  with  the  provisions  of  sections  4  of  the  acts,  I  beg 
leave  to  recommend  that  the  maps  and  drawings  be  referred  to  a  Board 
of  Engineers  for  examination  and  report,  etc.,  as  required  by  that  sec- 
tion, and  that  it  consist  of  the  following  officers  of  the  Corps  of  Engi- 
neers : 

Lieut.  Col.  O.  M.  Poe,  and  Majors  Amos  Stickney  and  Alexander 
Mackenzie,  with  Lieut.  W.  L.  Sibert  as  recorder.  The  Board  to  meet 
at  Cincinnati,  Ohio,  at  as  early  a  day  as  practicable,  to  make  the  ex- 
aminations required  by  the  sections  of  the  acts  referred  to. 

With  the  sanction  of  the  War  Department  the  order  convening  the 
Board  will  be  issued  from  this  office.  '^ 

J.  C.  DUANK, 
Brig.  Oen.^  Ohitfof  Engineers. 
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[Second  indonement] 

War  Department,  February  23, 1888. 
The  recommendation  of  the  Chief  of  En^'neers  is  approved. 
By  order  of  the  Secretary  of  War. 

John  Twbedale, 

Chief  Clerk. 

[Thiid  iodorsement.] 

War  Department,  March  26, 1888. 
Bespectfally  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  in  duplicate. 
By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric. 

[Fourth  indorMment.] 

War  Department, 
Judge-Advooate-General's  Office, 

Washingtoiij  D.  0.,  March  29, 1888. 
Bespectfally  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment prepared  in  duplicate,  as  directed  in  the  preceding  indorsement. 
Attention  is  invited  to  the  fact  that  the  copy  of  the  act  of  the  general 
assembly  of  the  Gommonwealth  of  Kentucky,  to  amend  the  act  to  in- 
corporate the  Central  Bail  way  and  Bridge  Company,  is  not  attested 
by  the  signature  of,  the  secretary  of  state  of  the  State  of  Kentucky ; 
the  Commonwealth  seal  is,  however,  affixed  to  the  copy  of  the  act. 

G.  Norman  Lieber, 
Acting  Jiidge-Advocate-Oeneral. 


protest  of  the  OHIO  RIVER  COMMISSION  AGAINST  THE  CONSTRUC- 
TION OF  A  NEW  BRIDOE  ACROSS  THE  OHIO  RIVER  AT  CINCINNATI, 
OHIO. 

At  a  meeting  of  the  Ohio  Biver  Commission  held  at  the  Arlington 
House,  in  Washington,  February  14,  1888,  the  following  resolutions 
were  adopted,  to  wit: 

Wheieaa  the  Ohio  Riyer  Commiasion  recognizing  the  great  benefits  that  raib-oads 
are  to  interstate  eommercey  and  the  neoessity  that  at  times  arises  to  constmct  bridges 
across  navigable  rivers  for  the  passage  of  through  travel  and  freight,  offer  no  protest 
against  sncn  bridges  as  may  be  absolutely  necessary ;  and 

Whereas  i^j  are  nnanimons  in  the  opinion  that  unnecessary  obstructions  to  the 
safe  navigation  of  the  Ohio  is  pr^udicial  to  the  navigation  interests  and  commercial 
value  of  the  Ohio,  they  protest  against  the  multiplication  of  bridges  whose  chief  ob- 
ject is  personal  profit,  under  disguise  of  publio  good ;  and 

Whereas  it  is  an  ascertained  fact  that  35  per  cent,  of  the  loss  in  the  transportation 
of  coal  by  the  Ohio  Biver  is  in  the  navigation  of  500  miles  of  the  Ohio  which  is  ob- 
structed by  bridges  from  accidents  resulting  therefrom ;  and 

Whereas  they  are  informed  it  is  proi>osed  to  construct  another  bridge  over  the 
Ohio  at  Cincinoati,  for  the  personal  investment  of  capital  as  a  source  of  individual 
profit,  at  a  distance  of  but  1,200  feet  from  the  railroad  bridge ;  and 

Whereas  there  are  now  three  railroad  bridges  on  that  river  at  the  port  of  Cincin- 
nati, within  a  distance  of  two-thirds  of  a  mile,  and  a  suspension  bridge  for  passengers 
and  an  effective  ferry  within  the  same  space :  Therefore, 

Betolved,  That  in  the  Judnnent  of  the  Commission  of  the  Ohio  River  the  proposed 
new  bridge  will  greatly  add  to  the  dangers  of  navigating  the  Ohio,  and  is  not  a  ne- 
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ceMilj  for  the  accommodation  of  the  indiyidnal  wants  of  the  oitzons  of  Ciacinnati, 
Newport,  and  CoviDgton,  and  the  Ohio  Kiver  Commiasion  earnestly  pi-otest  against 
the  constmction  of  the  Bald  bridge. 

Eesolvedf  That  the  Ohio  River  Commission  most  respectfally  bat  eameally  reqneat 

the  Secretary  of  War  to  scratinize  closely  the  pnrposes  and  the  nooeaaity  for  Ihe  eoa- 

strnotion  of  the  proposed  bridge,  believing,  as  we  do,  that  it  is  not  a  necessity,  and 

<  will  largely  increase  the  difficaltiea  and  hazards  of  the  navigation  at  that  point,  now 

already  obstmoted  by  the  piers  and  dangers  of  fonr  brid^  within  1  mile  diatanoe, 

Besolved,  That  the  Ohio  is  almost  the  only  transportation  fliMnlity  by  which  Cincin* 
nati  and  other  cities  on  the  Lower  Ohio  and  Mississippi  rivers  can  be  supplied  with 
coal  and  salt  at  a  cheap  rate,  it  is  the  duty  of  the  Government  to  remove  instead  of 
allowing  the  increase  of  obstacles  to  the  safest,  most  commodions,  and  cheapert 
navigation  of  the  Ohio. 

Be$olvedf  That  these  resolntions  be  presented  by  the  president  of  this  Commissioii 
to  the  Secretary  of  War. 

John  A.  Shank, 

PreHdeui. 
Conntersigned:  A.  S.  Berrt, 

Secretary. 


letter  of  the  chief  of  enaineebs. 

Office  of  the  Chief  of  Engineers, 

United  States  Abmt, 
Washingtanj  D.  0.,  March  24, 188d. 

Sir  :  I  have  the  honor  to  sabmit  herewith  tiie  report  of  the  Board  of 
Engineers  convened,  with  the  sanction  of  the  War  Department,  by 
Special  Orders,  No.  11,  paragraph  2,  Headqnarters  Corps  of  Engineers, 
February  25, 1888,  to  examine  and  report  npon  plans  and  location  of 
the  proposed  bridge  of  the  Central  Bailway  and  Bridge  Company  of 
Newport,  Ky.,  across  the  Ohio  Biver,  between  Cincinnati,  Ohio,  and 
Newport,  Ky.,  and  to  invite  attention  thereto. 

It  will  be  seen  that  the  Board  has  given  the  snbject  the  fall  consider- 
ation provided  for  by  the  acts  of  December  17, 1872,  and  February  14, 
1883,  and  finds  that  ^'  the  requirements  of  the  law  as  to  length  and  loca- 
tion of  channel-span  are  complied  with,  in  that  the  clear  space  between 
the  channel-piers  is  not  less  than  500  feet,  measored  on  the  low- water 
line,  and  these  piers  are  so  placed  that  the  span  crosses  that  part  of  the 
river  usnally  ran  by  descending  coal  fleets,'^  bat  that  the  requirements 
of  the  act  of  February  14, 1883,  ^^  that  ^  the  channel-span  sliall  be  at  least 
40  feet  above  local  highest  water  measared  to  the  lowest  part  of  the 
span '"  has  not  been  literally  complied  with,  inasmuch  as  ^'for  a  length 
of  208  feet  in  the  middle  of  the  channel-span  the  height  is  made  43.345 
feet  above  the  recognized  highest  water  (64  feet  on  the  water- works 
gauge),  or  3.345  feet  higher  than  required  by  law ;  but  from  the  ends  of 
this  portion  a  descending  grade  extends  towards  each  adjacent  pier,  and 
at  the  under  side  of  each  floor-beam  nearest  these  a4jacent  piers  the 
height  is  but  38.8  feet,  or  1.2  feet  less  than  required." 

^^  All  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most  important  for  navigation." 

While  the  Board  attaches  no  importance  to  this  departure  from  Uie 
strict  requirements  of  the  law  because  the  minimum  height  is  s^I 
practically  greater  than  that  at  either  the  Newi>ort  and  Cincinnati  Rail- 
road Bridge,  1,200  feet  up-stream,  or  the  suspension  bridge  below,  it 
recommends  the  approval  of  the  plans  and  location  of  the  bridge  unaer 
consideration  subject  to  such  modifications  as  to  height  of  channel-span 
as  the  law  requires. 

Since  the  receipt  of  the  report  of  the  Board,  however,  a  coiamouica- 
tion  dated  the  24th  instant  has  been  received  from  the  consulting  en- 
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gineer  of  the  bridge  company,  written  with  the  saDction  of  the  presi- 
dent of  the  company,  reqnestini?  authority  to  amend  the  plans  of  the 
bridge  BO  as  to  meet  the  objection  of  the  Board  and  conform  to  the  re- 
quirements of  the  law. 

This  privilege  has  been  granted  him,  and  he  has  made  the  required 
change  in  height  of  span  accordingly. 

No  objection  now  is  known  to  the  approval  of  the  plans  by  the  Sec- 
retary of  War,  and  it  is  recommended  accordingly. 
Very  respectfally,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Gen.j  Chief  of  Engineers. 
Hon.  William  0.  Endioott, 

■  Secretary  of  War.  ^ 


BEPOBT  OF  BOABD  OF  ENGINEEBS. 

CmoiNNATi,  Ohio,  March  17, 1888. 

GfiNEBAL :  The  Board  of  Engineer  OlMcers  constituted  by  paragraph 
2,  Special  Orders,  No.  11,  Headquarters  Corps  of  Engineers,  dated 
February  25^  1888,  "to  examine  and  report  upon  plans  and  location  of 
proposed  bridge  across  the  Ohio  River  between  Cincinnati,  Ohio,  and 
Newport,  Kentucky,"  have  the  honor  to  submit  the  following: 

At  the  call  of  the  senior  member  the  Board  met  at  the  United  States 
Engineer  Office,  custom-house,  Cincinnati,  Ohio,  at  10  a.  m.,  March  14, 
1888,  and  continued  in  session  during  that  and  the  three  following  days. 
Due  public  notice  of  the  time  and  place  of  meeting  was  given  by 
advertisement  in  the  Cincinnati  Enquirer,  Pittsburgh  Daily  Dispatch, 
and  the  Charleston  (W.  Va.)  Daily  Star,  and  special  notice  by  direct 
communication  was  given  to  those  most  prominently  interested  in  the 
construction  of  the  proposed  bridge,  as  well  as  to  those  known  to  be 
opposed  thereto,  and  particularly  to  such  as  are  interested  in  coal 
tronsi>ortation. 

The  first  three  days  were  devoted  to  public  meetings,  except  the  afber- 
Doon  of  the  l^tlh  which  was  occupied  in  a  personal  examination  of  the 
pTOi)Osed  site  of  the  bridge  and  its  vicinity  both  from  the  shore  and 
from  the  Newport  and  Cincinnati  Railroad  Bridge,  and  to  a  critical 
examination  of  the  maps  and  plans  transmitted  for  the  consideration  of 
the  Board.  The  stage  of  water  was  about  21  feet  and  afforded  reasonable 
opportunity  for  verifying  the  accuracy  of  the  maps  submitted  to  the 
Secretary  of  War  by  the  bridge  company. 

During  the  public  meetings  of  the  Board  the  opposing  parties  inter- 
ested were  not  only  permitted  but  invited  to  present  such  facts  as 
would  be,  in  their  estimation,  of  value  in  reaching  a  just  conclusion. 
Each  side  called  a  number  of  experts  in  river  navigation  in  the  vicinity 
of  the  proposed  site,  who  were  questioned  by  the  representative  of  each 
interest  and,  when  necessary  to  a  clear  understanding  by  the  Board, 
were  further  questioned  by  the  latter.  The  persons  having  the  greatest 
practical  knowledge  of  the  requirements  for  safe  navigation  of  large 
coal  fleets  reported  themselves  unable  to  be  present,  aud  the  Board  was 
therefore  deprived  of  the  opportunity  to  examine  them,  but  the  state- 
ments of  these  experts  as  they  were  given  in  the  case  of  the  Cincinnati 
and  Covington  Bridge,  now  in  course  of  construction,  were  available  aud 
were  generally  applicable  to  the  case  of  the  bridge  in  question. 

The  plans  and  evidence  before  the  Board  show  that  the  requirement.s 
of  the  law  as  to  length  and  location  of  channel-span  are  complied  with. 
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in  that  the  clear  space  between  the  channel-piers  is  not  less  than  500 
feet,  measared  on  the  low-water  line,  and  these  piers  are  so  placed  that 
the  span  crosses  that  part  of  the  river  nsnally  mn  by  descending  ooal 
fleets.  The  act  approved  February  14, 1883,  requires  than  the  ^^  channel- 
span  shall  be  at  least  40  feet  above  local  highest  water,  measared  to 
the  lowest  part  of  the  span."  This  requirement  has  not  been  literaUy 
complied  with. 

For  a  length  of  208  feet  in  the  middle  of  the  channel-span  the  height 
is  made  43.345  feet  above  the  recognized  highest  water  (64  feet  on  the 
water-works  gauge),  or  3.345  feet  higher  than  required  by  law,  but 
from  the  ends  of  this  portion  a  descending  grade  extends  towards  each 
adjacent  pier,  and  at  the  under  side  of  each  floor-beam  nearest  these 
adjacent  piers  the  height  is  but  38.8  feet,  or  1.2  feet  less  than  reqaired. 
Whilst  this  departure  from  the  strict  requirements  of  the  law  is  a  fact, 
the  Board  attaches  no  importance  to  it,  because  the  minimnm  height 
named  is  still  practically  greater  than  that  at  either  the  Newport  and 
Cincinnati  Saiiroad  Bridge,  1,200  feet  up-stream,  or  the  suspension 
bridge,  a  greater  distance  below. 

All  piers  are  parallel  with  the  direction  of  the  current  at  the  stage 
most  important  for  navigation. 

Although  the  proposed  bridge,  except  in  the  single  particnlar  referred 
to,  complies  with  all  the  requirements  of  the  acts  of  December  17, 1872, 
and  February  14, 1883,  yet  its  location,  directly  on  a  portion  of  the  water- 
front, where  business  is  active,  seems  to  warrant  the  expression  of  the 
Board's  opinion  that  in  such  busy  harbors  as  that  of  Cincinnati  all  piers 
in  the  navigable  portion  of  the  river  are  very  objectionable,  and  that 
th«  interests  of  navigation  can  only  be  properly  subserved  by  bridges 
with  considerably  longer  spans  than  are  now  required  by  law.  How- 
ever, in  view  of  the  privileges  granted  by  existing  laws,  the  Board 
would  not  be  justified  in  reporting  that  the  site  of  the  proposed  bridge 
is  unfavorable,  or  in  recommending  other  changes  in  the  bridge  or  its 
piers  than  those  required  by  the  law. 

The  Board  therefore  recommend  the  approval  of  the  plans  and  loca- 
tion of  the  proposed  bridge,  subject  to  such  modificatious  as  to  height 
of  channel-span  above  highest  water  as  the  laws  require.  At  the  same 
time  they  beg  leave  to  remark  that,  if  any  discretion  in  the  matter  were 
left  to  them,  they  would  recommend  that,  for  reasons  already  given, 
this  requirement  should  not  be  insisted  upon. 

All  of  which  is  respectfully  submitted. 

O.  M.  PoE, 
Lieut.  CoL  of  JEngineerSj 
Bvt.  Brig.  GenL,  U.  8.  A. 
AM08  Stickney, 

Major  of  Enfjineert, 
A.  Mackenzie, 

Major  of  E.tnhteers. 

The  Chief  of  Engineers,  T7.  S.  A. 


LETTER  OF  CONSULTING  ENGINEER   OF   CENTRAL  BRIDGE   COMPANY. 

Washington,  D.  C,  March  24, 1888. 

General:  Having  been  informed  that  an  objection  has  been  raised 

with  regard  to  the  approval  of  the  plans  submitted  by  the  Cential 

Bridge  Company,  for  its  proposed  bridge  across  the  Ohio  Biver,  between 

Ciucinnati  and  Newport,  arising  from  the  fact  that  the  two  floor-beams 
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next  to  tbe  piers  of  the  cbannel-spau  are  slightly  lower  than  required 
by  law,  I  desire  to  ask  your  permission  to  amend  the  plans  submitted 
by  raising  the  f  oor-beams  in  question  to  40  feet  above  high-water  in 
order  that  there  shall  be  as  little  delay  as  possible  in  the  approval  of 
the  plans. 

This  modification  will  place  every  foot  of  the  superstructure  of  the 
channel-span  40  feet  or  more  above  high  water,  as  required  by  law. 

I  would  state  that  I  am  authorized  by  the  president  of  the  bridge 
company,  through  verbal  instructions,  to  make  this  modification. 
Very  respectfully, 

G.  BOUSCAREN, 

Consulting  Engineer^  Central  Bridge  Company, 
Gen.  J.  O.  DuANE, 

Chief  of  Engineers^  U.  8.  A. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtony  D.  0.,  ApHl  28, 1888. 
Sir  :  The  Secretary  of  War  has,  under  date  of  the  i8th  of  April,  1888, 
approved  plan  and  map  of  location  submitted  by  the  Central  Railway 
and  Bridge  Company  for  proposed  bridge  between  the  cities  of  Newport, 
Ky.,  and  Cincinnati,  Ohio,  with  the  understanding  and  agreement  '^that 
this  approval  is  given  upon  the  express  condition  that  the  Engineer 
Officer  of  the  United  States  Army  in  charge  of  the  district  within  which 
the  bridge  is  to  be  built  may  supervise  its  construction,  so  far  as  may 
be  necessary,  in  order  that  the  plans  herein  approved  shall  be  complied 
with  and  the  bridge  built  accordingly." 

Copies  of  tracings  showing  plan  and  location  of  the  bridge,  with  copy 
of  the  approval  of  the  Secretary  attached,  are  sent  herewith  for  your 
information  and  guidance. 
By  command  of  Brigadier-General  Duane. 
Very  respectfully,  your  obedient  servant, 

Jas.  C.  Post, 


Lieut  Col.  William  E.  Merrill, 

Corps  of  Engineers. 


Major  of  Engineers, 


W  W  17. 


bridges  of  the  GEORGIA  PACIFIC  RAILROAD  COMPANY  ACROSS  THE 
SUNFLOWER  AND  YAZOO  RIVERS,  AUTHORIZED  BY  ACT  OF  CONGRESS 
APPROVED  MARCH  3,  1887. 

United  States  Engineer  Office, 

VicJcsburg,  Miss.j  August  30,  1887. 
Sir  :  I  have  sent  three  tracings,  marked  A,  B,  and  0,  in  another 
package,  and  I  transmit  herewith  a  letter  marked  1),  from  B.  C.  Carroll 
and  others,  all  referring  to  a  railroad  bridge  proposed  to  be  built  across 
Tazoo  River,  in  the  State  of  Mississippi. 
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Tracing  A  was  mado  from  a  map  submitted  by  S.  H.  Parcel),  d 
Greeuville,  Miss.,  divisiou  saperintendent  Georgia  Pacific  Railroad 
Company.  1  bave  been  over  the  stretch  of  river  represented,  and  I 
have  shown  the  map  to  pilots  and  others  who  are  acquainted  with  the 
upper  river,  and  w^  agree  that  the  map  is  correct.  I  have  no  surveys 
with  which  I  can  compare  this  one,  and  there  are  no  well-determined 
bench-marks  for  elevation  nearer  than  Greenville  or  Yazoo  City,  bat 
the  high-water  mark  is  evident  to  the  eye,  and  the  elevatiou  of  low 
water  may  be  accepted  as  near  enough  for  practical  purposes. 

I  believe  that  this  bridge  is  the  one  authorized  by  the  act  approved 
March  3,  1887,  Public  172,  and  that  the  place  of  crossing  is  as  pre- 
scribed at  Glen  Mary,  above  the  upper  mouth  of  Boebuck  Lake. 

Tracing  A  shows  a  straight  piece  of  river  for  1  mile  above  and  below 
the  proposed  crossing,  which  is  about  10  miles  below  Greenwood  and 
about  260  miles  above  Y icksburg.  The  low- water  channel  is  aboat  300 
feet  wide,  of  uniform  section,  and  of  sufficient  depth  for  the  largest 
boats  in  the  trade,  and  with  the  channel-line  in  mid-stream.  The  banks 
are  generally  higher  than  ordinary  high  water  and  are  permanent 
to  a  certain  degree.  That  is  to  say,  overflow  from  Mississippi  Biver 
being  now  cut  off  by  the  completion  of  the  levees  on  Yazoo  Fronts  it  is 
not  probable  that  this  reach  will  change  materially  from  its  present 
condition. 

The  place  of  crossing  seems  to  be  well  chosen  with  reference  to  land- 
ings above  and  below,  and  the  axis  is  normal  to  the  channel  line;  bat  the 
arrangement  of  piers  and  the  width  of  draw  passage  are  not  good.  As 
it  would  be  unreasonable  to  require  a  high  bridge  with  single  span, 
or  a  swing-bridge  so  large  as  to  need  steam-power,  it  only  remains  to 
suggest  dimensions  for  a  swing-bridge  of  the  largest  size  that  can  be 
maneuvered  conveniently  by  hand  to  give  reasonably  safe  passage  at 
any  stage  of  the  river. 

Beferring  to  section  on  tracing  A,  it  will  be  seen  that  only  one  open- 
ing can  be  used  at  low  water,  and  that  a  considerable  rise  woald  have 
to  occur  before  the  east  passage  could  be  used.  Besides,  from  the  une- 
qual contraction  caused  by  Pier  0,  it  is  almost  certain  that  there  would 
be  a  strong  cross-current  from  the  east  bank  above  the  bridge  that 
would  make  the  passage  on  that  side  dangerous  to  up-stream  as  well 
as  down-stream  boats. 

Moving  Pier  O  eastward  would  improve  the  east  passage,  but  at  best 
the  openings  are  not  wide  enough. 

Tracing  B  gives  openings  of  115  feet,  but  with  Pier  O  at  its  first  po- 
sition the  east  opening  is  still  useless. 

The  dimensions  in  this  case  were  taken  &om  a  bridge  crossing  Yazoo 
Biver  near  its  mouth,  it  being  assumed  that  steam-boat  men  thought 
them  sufficient,  because  they  had  not  entered  complaints.  The  county 
bridge  near  Yazoo  City  has  openings  less  than  90  feet  in  the  dear,  so 
that  at  first  blush  it  would  seem  unreasonable  to  require  greater  open- 
ings in  a  bridge  150  miles  further  up  the  river.  But  if  unauthorized  or 
dangerous  bridges  may  be  taken  as  models,  the  extreme  can  be  found  in 
the  railroad  bridge  of  the  Valley  Line  across  Black  Biver,  in  this  State. 
The  company,  under  State  charter,  had  authority  to  build  a  draw-bridge 
across  that  stream  near  its  mouth,  but  it  put  up  a  low  fixed  bridge,  and 
contracted  the  water-way  by  piling,  so  that  only  flat-boats  can  pass.  The 
railroad  bridges  at  Shreveport  and  Garland  City,  across  Bed  Biver, 
were  built  without  reference  to  the  War  Department.  The  former  is 
now  impassable  at  any  stage  under  5  feet,  and  the  latter,  giving  only 
one  opening,  and  that  one  badly  i)laced,  fell  into  the  river  early  this 
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tnoBth  and  completely  bars  the  river  between  the  piers  of  the  filled 
spans.  The  United  States  are  spending  large  sams  on  the  streams  in 
this  district,  bnt  it  will  have  been  thrown  away  if  the  privilege  of  cross- 
ing them  is  not  to  be  subject  to  a  proper  control.  It  is  time  to  make  a 
beginning. 

Mr.  Pnrcell,  finding  that  there  would  be  strong  opposition  to  any 
bridge,  and  certainly  to  the  bridge  proposed  as  on  tracing  B,  suggested 
that  if  I  recommended  clear  openings  of  125  feet,  Pier  O  might  be 
moved  further  west.  This  is  a  move  in  the  right  direction,  for  with 
Pier  G  in  the  first  position  there  could  be  but  one  safe  passage,  no  mat- 
ter how  large  a  draw  were  built  A  great  deal  of  annoyance  and  delay 
might  have  been  avoided  if  these  dimensions  had  been  assumed  in  the 
first  instance,  for  I  suggested  them  myself  to  Mr.  Purcell  in  July. 

After  a  careful  study  of  the  section,  and  trial  of  a  number  of  sec- 
tions, I  submit  tracing  0.  The  intersection  of  the  axis  of  the  bridge 
with  the  transit-line  on  the  west  bank  marked  20  is  assumed  as  correctiy 
located  and  recoverable,  and  the  centers  of  Piers  A,  B,  0,  D,  and  B 
are  supposed  to  be  on  the  axis  normal  to  the  channel  line  at  or  near  the 
place  indicated  by  their  number,  which  means  so  many  feet  firom  a  certain 
point. 

I  recommend  that  permission  be  given  to  construct  the  bridge  on  the 
line  indicated,  the  pivot-pier  G  to  be  at  23  and  to  be  not  over  30  feet  in 
diameter,  the  draw-span  to  be  of  such  length  as  to  give  openings  on  each 
side  of  Pier  G  not  less  than  125  feet  in  the  clear  and  preferably  not  less 
than  130  feet.  Piers  B  and  D  to  be  placed  so  that  their  centers  shall 
not  be  nearer  to  Pier  G  than  at  21.55  for  B  and  at  24.45  for  D,  if  the 
clear  openings  be  made  125  feet,  and  proportionally  removed  if  larger 
openings  be  required.  Pier  A  to  have  its  center  no  further  east  than 
20.60,  and  Pier  E  its  center  no  further  west  than  25. 

Piers  A  and  E  may  be  built  with  wing- walls  and  filled  behind  with 
earth  or  piling,  or  trestle  may  be  allowed. 

The  bottom  chords  of  the  supertructure  between  A  and  E  should  be 
placed  at  least  3  feet  above  highest  floods  to  prevent  accumulation  of 
drift,  and  no  projection  trestle  or  piling  should  be  allowed  to  form  any 
I»art  of  the  permanent  work  in  the  spaces  between  piers  from  A  to  E. 

All  the  requirements  of  the  act  should  be  guarantied,  and  in  addition 
an  agreement  should  be  obtained  for  obedience  to  rules  for  prompt  open- 
ing on  reasonable  signal,  maintaining  proper  lights,  etc.,  as  provided, 
for  example,  in  section  2,  No.  168,  and  sections  3,  Nos.  171  and  181.  It 
seems  to  be  iiarticularly  necessary  to  allude  to  these  points  because,  as 
a  matter  of  &ot,  bridge  tenders  are  notoriously  careless  and  negligent. 
I  have  formed  this  opinion  from  hearing  the  experiences  of  others  and 
from  my  personal  observation  on  Hudson  Biver,  Misrtssippi,  Yazoo,  and 
Bed  rivers. 

In  submitting  tracing  G,  I  am  not  to  be  understood  as  oflbring  a  de- 
sign for  a  bridge,  but  only  a  sketch  to  show  what  seamed  to  me  to  be 
the  b€»t  arrangement  for  fners  and  spans.  The  dimension  and  arrange- 
ment of  panels  of  the  draw-span,  however,  were  taken  from  a  bridge 
built  by  the  late  Shaler  Smith*  The  length  of  draw  truss  is  294  feet 
8  inches  center  to  center  of  pins  and  the  dimensions  of  piers  about  the 
same  throughout. 

This  bridge  is  a  fine  structure,  was  not  very  expensive,  is  used  for 
genersd  traffic  as  well  as  railway,  and  the  draw  is  worked  by  hand  easily 
and  quickly. 

Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLAED, 

The  Ghief  of  Engineebs,  U.  S.  A.  Captain  of  Engineers. 
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letter  of  the  general  iianager  of  the  georgia  paoipig  rail- 
way company. 

The  Georgia  Pacifio  Railway  Company, 

Birmingham^  Ala.j  Sq^tember  dO,  1887. 
Dear  Sir  :  I  send  you  by  express  to-day  maps,  profiles,  plans,  etc, 
coverinp^  our  proposed  crossing  at  Sunflower  and  Yazoo  rivers,  which, 
together  with  papers  now  in  the  hands  of  Major  Post,  complete,  I  be- 
lieve, all  the  information  required,  which  we  desire  to  submit  for  yoar 
consideration  and  approval,  and  would  request  that  you  give  the  mat- 
ter your  earliest  consideration,  as  we  desire  to  commence  operations, 
especially  at  Sunflower,  before  the  high- water  season  sets  in. 
Yours,  very  truly, 

L  Y.  Sage, 

Oenerdl  Manager. 
Chief  of  Engineers,  XT.  S.  A. 

[Fiist  iBdon«m«Dt] 

Office  Chief  of  Engineers, 

n.  S.  Army, 
Oatoher  14, 1887. 

Respectfully  submitted  to  the  Secretary  of  War  through  the  Acting 
Judge  Advocate-General,  U.  S.  Army. 

The  within  plans  for  the  bridges  across  the  Sunflower  and  Yazoo 
rivers,  provided  for  by  '^An  act  to  authorize  the  Georgia  Pacific  Ball- 
road  Company  to  construct  bridges  across  the  Sunflower,  Yazoo,  and 
Tombigbee  rivers  in  Mississippi."  approved  March  3, 1887,  are  sab- 
mitted  by  the  Georgia  Pacific  Railroad  Company. 

The  plans  for  the  bridge  across  the  Sunflower  Biver  are  in  accord- 
ance with  the  provisions  of  the  act  of  March  3, 1887,  and  are  recom- 
mended for  approval,  subject  to  the  condition  that  such  services  be 
maintained  by  the  railroad  company  as  may  be  necessary  to  insure 
prompt  opening  of  the  draw  on  reasonable  signal,  and  that  such  sig- 
nals be  displayed  as  are  customary,  or  as  are  now  and  may  hereafter 
be  prescribed  by  the  Light-House  Department. 

In  regard  to  the  plans  for  the  bridge  across  the  Yazoo  Biver,  which 
provide  for  a  swing-bridge  with  openings  of  115  feet  in  the  clear,  it  is 
believed  that  the  draw-openings  are  not  sufficient  to  meet  the  require- 
ments of  navigation,  and  that  they  should  be  increased  to  125  feet,  as 
recommended  by  Capt  J.  H.  Willard,  Corps  of  Engineers,  in  his  re- 
port dated  August  30, 1887,  herewith,  to  which  attention  is  ^e8pec^ 
fully  invited.  It  will  be  seen  that  Captain  Willard  recommends  that 
the  bridge  be  constructed  on  the  line  indicated  on  tracing  O  accompa- 
nying his  report,  the  piers  to  be  located  so  that  there  will  be  a  draw- 
opening  of  a  clear  width  of  125  feet  upon  both  sides  of  the  pivot-pier, 
the  latter  to  be  so  placed  as  to  include  the  best  water  in  the  draw-open- 
ings, the  bottom  chords  of  the  superstructure  to  be  placed  at  least  3 
feet  above  highest  floods  to  prevent  accumulation  of  drift,  and  no  pro- 
jecting trestle  or  piling  to  be  allowed  to  form  any  part  of  the  perma- 
nent work  in  the  spaces  between  piers.  Tbe  views  of  Captain  Willard 
are  concurred  in,  and  it  is  suggested  that  the  railway  company  l)e  for- 
nished  with  a  copy  of  Captain  Willard's  report  on  the  Yazoo  Bridge, 
with  request  that  they  present  plans  in  conformity  therewith. 

Chas.  W.  Baymond, 
AcUng  Chief  of  Engineers, 
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[Second  Indonament] 

War  Department, 
Judge-Advooate-Gbneral's  Office, 

Washington^  D.  (7.,  October  20, 1887. 

Besx>6Ctfully  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment for  his  approval  (prepared  in  dnplicate)  of  the  design  and  draw- 
ings and  map  of  the  location  of  the  bridge  proposed  to  be  bnilt  by  the 
Georgia  Pacific  Bailroad  Company  across  the  Sanflower  Biver,  in  the 
State  of  Mississippi. 

G.  Norman  Lieber, 
Acting  Judge-Advocate-GeneraL 


letter  of  the  seobetabt  of  war. 

War  Department, 
Washington  dtyj  October  22y  1887. 

Sir:  In  reply  to  yonr  letter  of  the  «SOth  ultimo,  transmitting,  for  ap- 
proval by  the  Department,  plans  of  a  bridge  proposed  to  be  constructed 
across  the  Yazoo  River  by  the  Georgia  Pacific  Railway  Company,  I 
have  the  honor  to  inclose,  for  the  information  of  the  company,  a  copy  of 
a  report  upon  the  proposed  bridge  by  Capt.  J.  H.  Willard,  Corps  of 
Engineers,  with  accompanying  tracing,  as  suggested  by  the  Acting 
Chief  of  Engineers,  a  copy  of  whose  report  of  the  14th  instant  is  also 
herewith. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endicott, 

Secretary  of.  War. 

I.  Y.  Sage,  Esq., 

Oeneral  Manager  Georgia  Pa^Aflc  Railway  Company, 

Birmingham,  Ala. 


letter  of  the  general  manager  of  the  GEORGIA  PACIFIO 

railway  company. 

The  Georgia  Pacifio  Railway  Company, 

Birmingham,  Ala.,' January  23, 1888. 

Dear  Sir  :  The  (Georgia  Pacific  Railway  Company  desire  to  submit 
for  the  approval  of  the  War  Department  the  inclosed  plans  for  con- 
structing the  draw-bridge  across  the  Tazoo  River.  These  plans  have 
been  prepared  in  accordance  with  the  suggestion  of  William  C.  Endi- 
cott, Secretary  of  War,  October  22^  1887,  based  upon  the  recommenda- 
tions of  Charles  W.  Raymond,  Acting  Chief  of  Engineers,  October  14, 
1887,  transmitting  the  report  of  J.  H.  Willard,  Captain  of  Engineers, 
August  30,  1887. 

Yours,  very  truly, 

I.  Y.  Sage, 

General  Manager. 

Chief  of  Engineers,  XJ.  S.  A. 
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iFinft  iiidon«Bient.] 

Office  Chief  of  ENamEERS, 

U.  S.    Army, 
February  7,  1888. 

Eespectfally  submitted  to  the  Secretary  of  War.  The  within  plans 
for  the  proposed  bridge  of  the  Georgia  Pacific  Railway  Company  across 
the  Yazoo  Kiver,  prepared  under  authority  granted  by  an  act  approved 
March  3, 1887,  are  in  accordance  with  the  reauirements  of  the  War  De- 
partment, andf  are  recommended  for  approval,  subject  to  the  condition 
that  such  services  be  maintained  by  the  railroad  company  as  may  be 
necessary  to  insure  prompt  opening  of  the  draw  on  reasonable  signal, 
and  that  such  signals  be  display^  as  are  customary,  or  as  are  now 
and  may  hereafter  be  prescribed  by  the  Light-House  Department. 

The  previous  papers  in  the  case  were  submitted  to  the  War  Depart- 
ment with  indorsement  of  this  office,  dated  October  14, 1887. 

J.  O.  DUANE, 

Brig.  Oen,j  Chief  of  Engineers. 

[Seoond  indonenient.] 

War  Department, 

February  9, 1888. 
Bespectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare  the  formal  approval,  in  duplicate,  with  conditions  as  proposed  by 
the  Chief  of  Engineers. 
By  order  of  the  Secretary  of  War. 

John  Twesbalb, 

Chief  Clerk. 

[Third  indonemeni.] 

War  Departdoint, 
Judge- Advocate-General's  Office, 

Washingtonj  D.  C,  February  15, 188a. 
Respectfully  returned  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate),  for  his  approval  of  the  plans  and  location 
of  the  bridge  proposed  to  be  built  by  the  Georgia  Pacific  Bailroad  Com- 
pany across  the  Yazoo  Biver,  in  the  State  of  Mississippi. 

Attention  is  invited  to  the  fact  that  the  extracts  from  the  company's 
minutes,  purporting  to  show  the  names  of  the  officers  of  the  company, 
are  extracts  from  the  minutes  of  meetings  held  respectively  Novemb^ 
29  and  December  18, 1886,  at  which  meetings  officers  and  directors  were 
elected  for  the  then  ensuing  year.  There  is  nothing  to  show  that  the 
officers  then  elected  are  the  present  officers  of  the  company. 

G.  Norman  Lisbbr, 
Acting  Judge-Advocate-OeneroL 


LETTER    TO    THE    PRESIDENT  OF  THE    GEORGIA    PACIFIO  RAILWAY 

COMPANY. 

The  Georgia  Pacific  Railway  Company, 

Birmighamy  Ala.^  March  24, 1888. 
Sir  :  Referring  to  your  favors,  October  21, 1887,  and  February  4, 1888, 
to  I.  Y.  Sage,  general  manager,  relative  to  the  Sunflower  River  Bridge 
of  this  company,  and  to  other  letters  relative  to  the  Yaeoo  River  Bridge 
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of  this  compauy,  I  beg  to  explain  tliat  the  delay  in  signing  and  return- 
ing  the  papers  has  been  due  to  the  fact  that  an  error  appears  in  the  act 
of  Congress  approved  March  3,  1887,  in  that  the  corporate  name  of  this 
company  is  given  as  the  "  Georgia  Paciiic  Bailroad  Company.^  Under 
the  circumstances  it  was  thought  best  to  withhold  the  papers  until 
another  act  of  Congress  could  be  gotten  correcting  this  mistake  and  ^^iv- 
ing  longer  time  within  which  to  build  the  bridges.  I  have  now  advices 
from  Senator  George  that  the  necessary  bill  has  been  passed  in  the 
Senate,  and  Bepresentative  Allen  writes  me  that  he  hopes  to  pass  this 
bill  through  the  House  next  week. 

We  have  recently  sent  to  the  office  of  the  Chief  of  Engineers  plans 
for  our  proposed  bridge  over  the  Tombigbee  Biver,  which  bridge  is 
covered  by  the  same  acts  of  Congress,  and  I  hope  that  the  papers  for 
this  bridge  also  can  soon  be  gotten  in  shape  for  proper  execution.  So 
soon  as  the  pending  act  of  Congress  becomes  a  law  I  will  be  prepared 
to  execute  the  papers  as  to  the  Sunflower  and  Yazoo  Biver  bridges,  and 
will  do  so  and  promptly  return  them  to  you. 

Very  respectfully,  your  obedient  servant, 

Jno.  W.  Johnston, 
President  Georgia  Pacific  Railway  Oamjfany. 

Hon.  WnxiAM  0.  Ewdicott, 

Secretary  of  War. 


lettsb  of  the  segbetabt  of  wab. 

Wab  Dbpabtmbnt, 
Washington  City,  April  28, 1888. 
SiB :  Beferring  to  Department  letter  to  you  of  the  25th  instant,  rela- 
tive to  the  bridges  authorized  to  be  erected  by  the  Georgia  Pacific 
Eailway  Company  across  the  Yazoo  and  Tombigbee  rivers,  I  have  the 
honor  to  state  that  by  inadvertence  two  copies  of  the  instrument  indi- 
cating approval  of  the  plans  of  the  bridge  across  the  Yazoo  Biver 
were  transmitted  to  you,  and  to  request  that  you  return  one  of  the 
copies  in  question  to  the  Department. 

I  inclose  for  retention  by  your  company  a  duly-executed  copy  of  an 
instrument  indicating  approval  by  the  Secretary  of  War,  under  certain 
specifled  conditions,  of  the  location  and  plans  of  the  bridge  authorized 
tx>  be  constructed  by  the  company  over  the  Sunflower  Biver,  under  the 
provisions  of  the  act  of  Congress  approved  March  3,  1887,  and  the 
amendatory  act  approved  April  2, 1888. 
Very  respectfully, 

William-  C.  Endicott, 

Secretary  of  War. 
Mr.  J.  W.  Johnston, 

President  Georgia  Pa^nfic  Railway  Company, 

Birmingham^  AUh. 


LBTTEB    OF    TH£    PRESIDENT    OF    THE    GSOBGIA   PACIFIC   RAILWAY 

COMPANY. 

The  Georgia  Pacific  Bailvtay  Company, 

Birmingliam^  Ala,j  May  5, 1888. 
Sir  :  I  have  the  honor  to  acknowledge  receipt  of  your  favor,  28th 
ultimo,  inclosing  for  retention  bj  this  company  an  executed  copy  of  the 
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Major  Mackenzie's  views  are  concurred  in  and  no  objection  exists  to 
the  approval  of  the  plans  of  the  bridge  within  submitted  by  the  Secre- 
tary of  War. 

Jas.  0.  Post, 
AcHng  OhirfqfEnginetr^. 

JIVmrfh  Indonement  ] 

War  Departmsitt, 
Jubgb-Abvooats-Orivrral's  OFFicn, 

Washington,  D.  O.j  March  17, 188& 

ItespeotfiQly  forwarded  to  the  Secretary  of  War. 

The  accompanying  papers  are  complete,  with  the  exception  of  the  ex- 
tracts of  the  company's  minutes  showing  the  names  of  the  present 
officers  of  the  company,  and  the  acceptance  by  the  company  of  the  pro- 
visions  of  the  act  of  Congress  granting  the  privilege  in  question,  woich 
do  not  accompany  these  papers.  The  evidence  of  the  acceptance  by  the 
company  of  the  provisions  of  the  ace  of  Congress  is  essential  under  the 
rule  of  the  War  Department  of  July  31, 1886. 

O.  NORUAN  TiTKBKR, 

Acting- Judge-Advocate-  OeneraiL 

[Fifth  Ind^raoment.] 

War  Dbpartkrnt, 

March  10, 1888. 

BespectfuUy  returned  to  the  Chief  of  Engineers,  inviting  attention 
to  the  fourth  indorsement. 
By  order  of  the  Secretary  of  War. 

John  Twredals, 

Ohief  Clerk. 

[Sixth  indorsemoni.] 

Office  Chief  of  Enoinebrs, 

U.  S.  Army, 
April  24,  1888. 

Respectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U.  S.  Army,  with  the  papers  referred  to  in  the 
fourth  indorsement. 

J.  C.  DUANE, 

Brig.  Oen.j  Chief  of  Engineers. 

[Seventh  indonement] 

War  Department, 
Jxtdge-Abvooate-Gbneral's  Offiob, 

Washington^  D.  (7.,  ApHl  30, 1888. 

Respectfully  forwarded  to  the  Secretary  of  War,  with  instrument 
(prepared  in  duplicate)  for  his  approval  of  plan  and  location  of  the 
bridge  constructed  by  the  Dubuque  Ponton  Bridge  Company  over  the 
Mississippi  Eiver  between  the  city  of  East  Dubuque,  111.,  and  the  city 
of  Dubuque,  Iowa. 

G.  NORMAli  LlEBER, 

Acting  Jttdge- Advocate- OeneraL 
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fXighth  Indorsement.] 

War  Depabtmbnt, 

Apnl  30,  1888. 

Bespeotfully  retained  to  the  Chief  of  Engineers  to  have  the  accept- 
ance executed  by  the  proper  officer  of  the  Dobaqne  Ponton  Bridge  Com- 
pany. 
By  order  of  the  Acting  Secretary  of  War. 

John  Tweedale, 

Chitf  Clerk. 

fKinth  indoraement] 

Offiob  Obief  of  Enginebbs, 

U.  S.  ARMT, 

May  19, 1888. 

BespeotAilly  retnrned  to  the  Secretary  of  War  with  the  acceptance 
duly  executed  in  accordance  with  the  requirements  of  the  foregoing  in- 
dorsement. 

J.  C.  DUANE, 
Brig.  Oen.,  Chief  of  Engineers. 


BBPORT  OF  MAJOR  A.  HAOKENZIE,  CORPS  OF  ENGINEERS,  AOGOKPA- 
NYING  SECOND  INDORSEMENT  ON  THE  FOREGOING  COMMUNICA- 
TION. 

United  States  Enginbbr  Office, 

Book  lalandj  HI,  February  2, 1888. 

General:  By  an  indorsement  dated  Office  Chief  of  Engineers,  Sep- 
tember 26, 1887, 1  was  requested  to  ascertain  whether  the  high  bridge 
across  the  Mississippi  Biver  at  Dubuque,  Iowa,  was  the  one  referred  to 
in  the  act  of  Congress  approved  February  21, 1887,  and  whether  the 
bridge  is  constructed  upon  the  location  and  according  to  the  plans  pre- 
sented by  the  "  Dubuque  Ponton  Bridge  Company  ^  and  forwarded  to 
the  Chief  of  Engioeers  with  my  letter  of  January  13, 1887 ;  also  whether 
in  my  opinion  this  high  wagon  bridge  is  a  "substantial  obstruction  to 
the  navigation  of  said  river.'^ 

Immediately  ui)on  receipt  of  the  papers  I  addressed  letters  to  the 
managers  of  the  i>acket  companies  on  the  Upper  Mississippi,  requesting 
dimensions  of  their  packets  and  their  opinion  as  to  possible  dimensions 
of  the  boats  of  the  future  which  might  be  considered  most  suitable  to 
the  upper  river  trade.  The  last  reply  to  my  inquiries  has  just  been 
received. 

The  high  wagon  bridge  at  Dubuque,  Iowa,  opened  for  travel  Novem- 
ber 29,  1887,  was  built  by  the  Dubuque  Ponton  Bridge  Company. 
Construction  was  commenced  under  authority  supposed  by  the  com- 
pany to  be  granted  by  an  act  of  Coogress  approved  March  3, 1875,  and 
amended  by  act  approved  May  29, 1884.  These  acts  authorized  the  con- 
stntction  of  a  ponton  bridge,  and  permission  was  granted  to  the  "  East 
Dubuque  Bridge  Company''  to  construct  a  ponton  bridge.  This  com- 
pany transferred  all  their  rights  and  franchises  to  the  "  Dubuque  Pon- 
ton Bridge  Company,''  which  changed  the  plans  and  built  the  existing 
high  bridge. 
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AtteDtion  being  called  to  the  faot  that  the  act  of  Congress  did  not 
aathorize  such  a  structure  as  was  being  built,  the  matter  was  presented 
to  Congress  by  the  bridge  company,  and  an  act  of  Congress,  approved 
February  21, 1887,  authorized  the  "Dubuque  Pont<m  Bridge  Company," 
the  company  holding  the  franchise  of  the  "  East  Dubuque  Bridge  Com- 
pany," to  construct  in  lieu  of  the  pontoon  bridge  a  high  wagon  bridge, 
and  it  is  under  this  act  that  the  existing  high  bridge  at  Dubuque  was 
completed.  By  the  act  of  February  21, 1887,  the  acts  referring  to  a  pon- 
toon bridge  were  virtually  repealed,  and  there  now  exists  no  authority 
for  the  further  construction  of  bridges  under  the  acts  of  Congress  herein 
referred  to. 

I  would  therefore  reply  that  the  high  bridge  across  the  Mississippi 
River  at  Dubuque,  Iowa,  is  the  one  referred  to  in  the  act  of  Congress 
approved  February  21, 1887,  and  the  bridge  is  built  on  the  location  and 
according  to  the  plans  originally  forwarded  with  my  letter  of  January 
13, 1887. 

This  high  bridge  is  located  immediately  below  the  existing  railroad 
bridge^  with  piers  in  same  line.  So  far  as  widths  of  spans  are  concerned, 
the  bridge  satisfies  all  demands  of  navigation.  From  measurement 
taken  since  the  bridge  was  completed,  it  appears  that  the  clear  heights 
given  are  very  slightly  in  excess  of  those  indicated  on  the  plans  sub- 
mitted. The  clear  headway  above  high  water  of  1880  given  by  the 
bridge  are  as  follows : 

Feet. 

At  a  point  20  feet  east  of  west  cliannel  pier 5L0 

At  a  point  50  feet  west  of  draw  protection  of  railroad  bridge 54. 8 

At  a  point  30  feet  west  of  draw  protection  of  railroad  bridge 55.56 

The  available  height  may  therefore  be  considered  at  54.8  feet  above 
the  high  water  of  1880,  the  highest  of  which  we  have  authentic  record. 

The  largest  boats  now  navigating  the  Upper  Mississippi  Biver  are 
the  Saint  Paul  and  War  Eagle,  of  the  Saint  Louis  and  Saint  Paul  Packet 
Company,  and  the  managers  of  the  line  report  that  they  consider  the 
Saint  Faul  a  model  boat  for  the  upper-river  trade,  ahd  would  follow  her 
dimensions  in  the  construction  of  new  boats.  The  chimneys  and  pilot- 
houses of  these  boats  are  higher  Mian  those  of  any  of  the  Diamond 
Jo  Line  steamers. 

The  heights  for  the  Saint  Paul  above  water-line  are :  Top  of  chimneys, 
61.6  feet ;  top  of  pilot-house,  48  feet ;  and  these  are  the  heights  to  be 
taken  in  connection  with  a  consideration  of  the  Dubuque  High  Bridge 
as  a  substantial  obstruction  to  navigation.  On  the  Ohio  Biver,  where 
high  bridges  are  common,  it  is  customary  to  consider  the  height  of  the 
pilot-house  only,  it  being  practicable  to  lower  cliimneys,  and  an  excess 
of  3  feet  above  pilot- house  is  usually  given. 

Considering  the  heights,  it  appears  that  all  boats  now  used  on  the 
Upper  Mississippi,  even  when  light,  would,  so  far  as  tops  of  pilot-honses 
are  concerned,  pass  under  the  Dubuque  High  Bridge  at  extreme  high 
water,  and  their  chimneys  would  also  .pass  under  without  lowering 
whenever  stage  was  less  than  7  feet  below  extreme  high  water.  A 
higher  stage  than  7  feet  below  extreme  high  water  is  not  common,  and 
is  of  comparatively  short  duration. 

During  high  water  it  has  happened  that  the  larger  class  of  steamers 
from  the  Ohio  or  the  Lower  Mississippi  have  been  sent  for  an  occasional 
trip  through  to  Saint  Paul.  Such  a  class  of  boats  could  not  in  all  cases 
pass  under  the  Dubuque  High  Bridge ;  but  as  such  class  is  not  adapted 
to  the  Upper  Missi8sii)pi  River,  and  do  not  properly  belong  there,  they 
they  have  not  been  considered. 
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Some  navigators  think  a  heigM  of  60  feet  above  high  water  should  be 
given,  and  of  conrse  snch  height  would  be  better  than  55 ;  but  to  call 
for  a  greater  height  than  is  absolutely  necessary  is  somewhat  unreason- 
able. 

Certain  booms,  connecting  the  piers  of  the  high  bridge  with  the  cor- 
responding piers  of  the  railroad  bridge,  are  required,  and  the  owners  of 
the  high  bridge  express  a  willingness  to  put  them  in  as  soon  as  practi- 
cable. If  this  is  not  done,  as  promised,  the  booms  can  be  called  for 
under  section  8  of  the  river  and  harbor  aet  of  July  5, 1884. 

As  it  appears  that  the  height  given  the  Dubuque  High  Bridge  fur- 
nishes reasonable  accommodation  to  the  steamboats  now  navigating  the 
Upper  Mississippi  Biver,  I  am  of  the  opinion  that  the  bridge  is  ^^no  sub- 
stantial obstruction  to  navigation  of  said  river."  The  height  given  is 
greater  than  is  required  by  the  rules  laid  down  by  General  Warren  in 
his  report  on  "  Bridging  the  Upper  Mississippi  Eiver  from  Saint  Paul  to 
Saint  Louis." 

One  copy  of  plans  of  bridge  as  proposed  accompanied  the  original 
papers.  These  plans  show  the  bridge  as  built,  and  duplicate  copies  have 
been  procured  as  requested. 

The  construction  of  the  Dubuque  High  Bridge  will  make  necessary 
arrangements  for  lowering  the  chimneys  of  some  of  the  steam-boats  now 
navigating  the  Upper  Mississippi  Eiver.  It  has  been  claimed  that  the 
expense  of  such  work  is  a  fair  charge  against  the  bridge  company  j  but 
on  this  point  I  do  not  feel  it  my  province  to  express  any  opinion. 
Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


W  W  19. 


BRIDGE  OP  THE  OHIO  CONNECTING  RAILWAY  COMPANY  ACROSS  THE 
OHIO  RIVER  NEAR  THE  MOUTH  OP  CORK'S  RUN,  IN  ALLEGHENY 
COUNTY,  PENNSYLVANIA,  AUTHORIZED  BY  ACT  OP  CONGRESS  AP- 
PROVED  MAY  14,  1888. 

PlTTSBXTBGH,  CINCINNATI  AND  St.  LoUIS  RAILWAY  CO., 

Chief  Engineer's  Office, 
ColumhuSj  OhiOj  May  24, 1887. 
Dear  Sm :  I  am  directed  by  the  Ohio  Connecting  Railway  Company, 
a  corporation  chartered  by  the  State  of  Pennsylvania,  to  present  to 
yon,  in  accordance  with  the  law  governing  the  constrnction  of  bridges 
over  the  Ohio  Biver,  plans  for  the  erection  of  a  bridge  across  the  Ohio 
Biver  aboat  1  mile  below  the  junction  of  the  Allegheny  and  Monon- 
gahela  rivers  at  Pittsburgh,  Pa.  The  plans  herewith  submitted  con- 
sist of— 

(1)  A  map  of  the  Ohio  Biver  on  a  scale  of  200  feet  per  inch,  showing 
high  and  low  water  marks  and  the  shore  topography  and  the  river  bot- 
tom contour  lines. 

(2)  A  map  of  the  Ohio  Biver  showing  the  current  lines  and  velocities 
of  the  river  above  and  below  the  proposed  bridge  site  on  a  scale  of  200 
feet  per  inch. 

(3)  A  plan  of  the  masonry  piers  Nos.  4  and  6,  being  the  two  shore 
piers,  on  a  scale  of  one-eighth  of  an  inch  per  foot, 
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(4)  Plan  of  Pier  IS'o.  5,  being  the  middle  pier,  on  a  scale  of  one-eighth 
of  an  inch  per  foot. 

(5)  The  profile  and  plan  of  bridge  across  the  Ohio  River  on  a  scale  of 
40  feet  per  inch. 

Very  respectfully,  yours, 

M.  J.  Beokeb, 
Chief  Engineer  Ohio  Connecting  Railway  Company. 

Hon.  WnxiAM  0.  Endicott, 

Secretary  of  War. 

[Bint  indonement] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
Ma/y  26,  1887. 

Respectfully  returned  to  the  Secretary  of  War. 

The  maps  required  by  section  4  of  ^^  An  act  supplementary  to  an  act 
approved  December  17, 1872,  entitled, » An  act  to  authorize  the  construe- 
tion  of  the  bridges  across  the  Ohio  River,  and  to  prescribe  the  dimen- 
sions of  the  same,^ "  approved  February  14, 1883  (copy  herewith),  sub- 
mitted by  the  Ohio  Connecting  Railway  Company,  under  the  provisions 
of  that  section  ^^  shall  be  referred  to  a  Board  of  Engineers  for  examina- 
tion and  report,  which  Board  shall  personally  examine  the  site  of  the 
pix)posed  bridge,  and  shall  hold  a  public  session  at  some  convenient 
point  to  hear  all  objections  thereto,  of  which  public  session  due  notice 
and  invitation  to  be  present  shall  be  given  to  all  interested  parties,"  etcs. 

It  is  accordingly  recommended  that  a  Board  of  Officers  of  the  Corps 
of  Engineers  be  constituted,  to  meet  at  Pittsburgh,  Pa.,  upon  the  caU 
of  the  senior  member,  and  at  sucli  time  as  the  other  duties  of  the 
members  will  permH,  to  consider  and  report  upon  the  plans  in  question. 
The  Board  to  consist  of  Lieutenant-Colonels  W.  E.  Merrill  and  J.  W. 
Barlow,  and  Maj.  Amos  Stickney,  with  Lieut.  E.  J.  Spencer  as  Feeorder. 
If  approved  by  the  Secretary  of  War,  the  Board  will  be  convened  by 
orders  from  this  office. 

It  is  suggested  that  the  attention  of  the  railroad  authorities  be  called 
to  the  requirements  of  the ''rule  to  be  observed  when  application  is 
m\de,  pursuant  to  an  act  of  Congress,  for  the  approval  by  the  Secretary 
of  War  of  plans  for  a  bridge,"  etc.,  dated  July  31, 1886,  and  also  to  the 
fact  that  there  is  no  evidence  contained  in  the  paper  submitted  by  them 
that  the  first  part  of  section  4,  before  referred  to,  in  regard  to  pablica> 
tion,  has  been  complied  with. 

J.  0.  DUANB, 
Brig.  Oen.y  Chief  of  Engineers. 

[Second  indorsement.] 

Wab  Depabtment,  May  26, 1887. 

The  recommendation  of  the  Chief  of  Engineers  in  regard  to  the  Board 
of  Engineers  is  approved. 

Mr.  Becker's  attention  was  called  to  the  rule  of  the  Department 
dated  July  31, 1886,  and  to  the  requirements  of  section  4  of  the  act  ap- 
proved December  17, 1872,  on  the  25th  instant. 
By  order  of  the  Secretary  of  War. 

John  Twebdale, 

Chief  CierL 
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[Third  IndonemMit.] 

Ofpioe  Chief  of  Engineers, 

U.  S.  Army, 
Ju7ie  28, 1887. 

Bespectfally  retorDed  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  the  Board  of  Engineers,  appointed  with 
his  sanction  by  Special  Orders  !N'o.  60,  cnrrent  series,  from  this  office, 
to  consider  and  report  upon  the  plans  submitted  by  the  Ohio  Connect- 
ing Bailroad  Company  for  their  proposed  bridge  across  the  Ohio  Eiver 
at  about  1  mile  below  the  junction  pf  the  Allegheny  and  Monongahela 
rivers  at  Pittsburgh,  Pa.  The  report  of  the  Board  is  concise  in  terms, 
and  shows  that  the  subject  has  received  the  careful  consideration  which 
the  importance  of  the  interests  involved  demands.  The  Board  states 
^^that,  after  careful  study  of  the  drawings  and  of  the  ground,  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusually 
unfavorable  to  the  river  interests.'^  They  "  also  find  that  the  line  of  the 
proposed  bridge  is  not  normal  to  the  current  at  all  stages,  as  required 
by  law,  but  departs  from  such  a  line  by  an  angle  of  13o.    •    •    •   . 

^^  After  mature  deliberation  the  Board  feel  constrained  to  state  that, 
in  their  best  judgment,  any  bridge  at  the  locality  selected  by  the  Ohio 
Connecting  Bail  way  Company,  except  one  spanning  the  whole  width  of 
the  river,  would  be  objectionable,  but  they  believe  that  with  a  change 
in  axis,  as  recommended,  and  a  clear  opening  of  800  feet,  measured  on 
the  low- water  line,  a  bridge  at  the  site  selected  would  be  admissible. 
The  increase  in  channel  space  should  be  given  by  moving  the  south 
channel  pier  nearer  to  the  south  shore." 

In  conclusion,  the  Board  recommends  ^Hhat  the  site  selected  by  the 
bridge  company  be  accepted  on  the  condition  that  the  axis  of  the  bridge 
be  changed  as  recommended,  and  that  the  channel  space  be  increased 
to  800  feet,  but  that  otherwise  the  site  be  rejected.  They  also  recom- 
mend that  the  company  be  notified  that  the  location  which  crosses 
Brunot's  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States,  and  that  they  are  at  liberty  to  bring  up  other  sites  for  examina- 
tion in  case  neither  of  the  two  named  is  accepted  under  the  conditions 
herein  imposed*" 

The  views  of  the  Board  are  concurred  in  by  this  office,  and  it  is  recom- 
mended that  a  copy  of  their  report  be  furnished  the  Ohio  Connecting 
Railway  Company  for  their  information. 

It  may  be  proper  to  invite  attention  to  the  letter  of  Lieut.  Col.  Will- 
iam E.  Merrill,  in  which  it  is  stated  that  the  duplicates  of  maps  and 
papers  required  by  the  rule  of  the  War  Department  will  be  sent  by  the 
company  direct  to  this  office. 

J.  C.  DUANE, 
Brig.  Oen,j  Okie/ of  Engineers. 


first  report  of  board  of  engineers. 

June  25,  1887. 
The  Board  of  officers  of  the  Corps  of  Engineers  appointed  by  Special 
Orders.  No.  60,  dated  Headquarters  Corps  of  Engineers,  Washington, 
D.  C,  May  27, 1887,  to  "consider  and  report  upon  the  plans  of  the  pro- 
]M>sed  bridge  across  the  Ohio  River  about  1  mile  below  the  junction  of 
tiio  Allegheny  and  Monongahela  rivers,  submitted  by  the  Ohio  Cou- 
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necting  Railway  Company,"  would  re8X>ectfally  sabmit  the  following 
report : 

The  Board  met  at  Pittsburgh  on  the  14th  of  June,  in  accordance  with 
the  call  of  the  senior  member,  and  held  a  public  session  in  the  Monon- 
gahela  House,  of  which  public  session  due  notice  and  invitation  to  bo 
present  was  given  to  all  interested  persons  by  advertisement  in  two 
liewspapers  in  the  city  of  Pittsburgh  and  in  two  newspapers  in  the  city 
of  Cincinnati. 

At^this  session  the  Ohio  Connecting  Bailway  Company  was  repre- 
sented by  the  chief  engineer  and  by  the  general  manager  of  the  lines  of 
the  Pennsylvania  Company  west  of  Pittsburgh,  and  the  river  interests 
were  represented  by  a  number  of  leading  coal  operators. 

The  orders  convening  the  Board  were  duly  read,  and  the  maps  were 
examined  and  informally  discussed  by  those  present.  I^Ieanwhile  the 
coal  operators  had  arranged  to  take  a  tow  of  empty  barges  down  to  the 
site  of  the  proposed  bridge  in  order  to  illustrate,  as  far  as  practicable, 
the  method  of  navigating  that  part  of  the  river  by  coal  tows,  and  the 
bridge  engineers  had  marked  by  buoys  the  location  of  the  proposed 
channel-piers. 

In  the  afternoon  the  members  of  the  Board  and  the  representatives 
of  river  and  rail  transportation  met,  by  invitation,  on  a  tow-boat  be- 
longing to  Mr.  Simpson  Homer,  to  which  a  tow  of  nine  empty  bargee 
had  been  attached,  and  proceeded  down  the  river  to  the  head  of  Brunot's 
Island.  As  the  river  was  about  3  feet  below  a  barge  stage,  causing  a 
slack  current  in  the  natural  pool  above  Brunot's  Island,  and  as  an  up- 
stream wind  was  blowing,  it  was  not  practicable  to  handle  a  tow  of 
empty  barges  as  would  have  been  done  with  a  loaded  tow ;  but  the 
method  of  navigating  this  piece  of  river  was  very  clearly  pointed  out 

Owing  to  the  swiftness  of  the  current  through  the  Gla^house  Chan- 
nel it  was  considered  unadvisable  to  take  the  fleet  below  the  head  of 
Brunot's  Island,  and  accordingly  it  was  dropped  at  Brown's  Landing, 
and  the  tow-boat,  with  its  passengers,  proceeded  to  a  point  near  the 
foot  of  the  island,  where  an  examination  was  made  of  a  bridge  site 
which  was  considered  by  rfver  men  as  the  least  objectionable  of  any  in 
this  section  of  the  river ;  from  this  point  the  party  returned  to  Pitts- 
burgh. 

After  careful  study  of  the  drawings  and  of  the  ground  the  Board 
have  concluded  that  the  site  selected  by  the  bridge  company  is  unusu- 
ally unfavorable  to  the  river  interests.  From  the  Smithfleld  Street 
Bridge  to  Brunot's  Island  is  the  natural  pool  in  which  coal  boats  and 
barges  are  held  until  a  rise  in  the  river  permits  their  passage  to  soath- 
ern  markets.  The  whole  length  of  the  southwest  banks  of  the  Mononga- 
hela  and  Ohio  rivers,  within  the  length  named,  is  usually  lined  with 
loaded  coal  boats  and  barges,  and  a  few  are  held  against  the  right 
bank.  When  a  rise'  comes  these  barges  and  boats  are  rapidly  tied  up 
into  fleets  and  pushed  down  the  river.  The  channels  on  either  side  of 
Brunot's  Island  are  difficult  and  dangerous  to  run.  The  regular  wr 
right-hand  channel  has  a  very  abrupt  turn  at  its  head,  into  what  is 
known  as  the  Glasshouse  Channel ;  but  after  making  this  turn  there  is 
no  further  trouble,  as  the  channel  Is  nearly  straight  for  many  miles. 
The  left-hand  or  back  channel  is  easy  and  straight  at  the  head,  bat  it 
is  very  crooked  at  the  foot,  especially  at  McKee's  Bocks,  where  it  is 
necessary  to  make  an  abrupt  turn  through  more  than  a  right  angle. 
Moreover,  this  channel  is  impassable  in  low  water  on  account  of  a  low 
riprap  dam  just  below  the  mouth  of  Chartier's  Creek,  and  as  a  rule  it  is 
never  used  except  in  cases  of  necessity.    As  matters  now  stand  the 
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right-hand  or  Glasshouse  Channel  is  the  channel  that  is  actnally  used 
by  coal  fleets  and  barges,  and  it  mnst  therefore  be  considered  as  the 
present  channel  of  the  Ohio  Biver  at  this  locality. 

The  Board  find  as  statements  of  fact  that  Ohio  Biver  coal  fleets  are 
always  made  up  of  boats  and  barges  tied  and  chained  together  so  as  to 
make  a  solid  mass,  with  the  tow-boat  at  the  stem^  firmly  fastened  to 
the  fleet,  with  about  two-thirds  of  its  length  projecting  to  the  rear  as  a 
huge  rudder  I  that  the  tow-boat  is  always  a  stem-wheeler,  handling 
her  tow  mainly  by  use  of  the  currents ;  that  fleets  are  made  up  in  the 
harbor  of  Pittsburgh  with  their  heads  up  stream ;  that  as  they  float 
down  they  throw  their  stems  into  still  water  and  their  heads  into  swift 
water,  m  order  to  turn  the  tow  and  head  it  down-stream ;  that  the  op- 
eration is  usually  carried  on  by  throwing  the  stem  over  to  the  right 
bank ;  that,  owing  to  the  limited  lengch  of  the  pool,  boats  frequently 
drift  down  to  the  head  of  the  Glasshouse  Channel,  with  their  tows 
crosswise  of  the  river,  almost  touching  either  bank ;  that  when  ^'ust 
above  the  bead  of  Glasshouse  the  stern  is  backed  up  against  the  right 
or  Allegheny  shore,  and  the  fleet,  swinging  on  the  stem  as  a  center, 
describes  the  arc  of  a  circle  until  the  current  draws  the  head  into  the 
Glasshouse  Channel ;  and  the  rest  of  the  tow  is  then  allowed  to  follow. 
The  Board  also  find  that  fleets  sometimes  miss  the  turn  into  Glass- 
house and  are  compelled  to  make  their  way  down  by  the  back  channel, 
and  that  sometimes  when  swinging  into  Glasshouse  they  can  not  hold 
up  strong  enough  against  the  right  bank,  and  are  drawn  onto  the  bar 
at  the  head  of  Bmnot's  Island. 

From  these  facts  it  is  evident  to  the  Board  that  at  every  coal  run  the 
great  majority  of  the  fleets  actually  and  necessarily  pass  over  the  spot 
selected  for  the  left-hand  channel-pier,  and  the  creation  of  such  an  ob- 
stacle at  such  a  place  would  not  only  cause  great  loss  of  property,  but 
would  ultimately  force  the  abandonment  of  the  present  method  ot  mak- 
ing up  coal  fleets,  and  compel  the  passage  of  this  place  by  a  few  barges 
at  a  time,  transferring  to  some  point  below  the  assembling  into  fleets 
for  i>as8age  down  the  river.  As  the  natural  pools  in  the  upper  end  of 
the  Ohio  Eiver  are  very  short,  this  necessity  would  create  great  embar- 
rassment, would  add  considerably  to  the  cost  of  transportation,  and 
would  reduce  the  amount  of  coal  that  could  be  shipped  during  short 
summer  rises,  on  account  of  the  impossibility  of  getting  it  ready  during 
the  limit  of  time  available. 

The  Board  also  find  that  the  line  of  the  proposed  bridge  is  not  nor- 
mal to  the  current  at  all  stages,  as  is  required  by  law,  but  departs  from 
such  a  line  by  an  angle  of  13^.  Assuming  the  south  end  of  the  pro- 
posed bridge  to  be  fixed,  the  axis  should  be  swung  to  the  east  through 
an  arc  of  13o  in.order  to  be  at  right  angles  to  the  current. 

It  has  been  suggested  that  if  there  were  several  movable  dams  on  the 
Ohio  fleets  would  no  longer  be  made  up  in  Pittsburgh,  but  at  points 
below,  and  that  there  would  then  be  no  valid  objection  to  the  proposed 
bridge.  The  Board  agree  with  the  suggestion,  provided  the  axis  of  the 
bridge  were  changed  as  indicated,  but  do  not  feel  at  liberty  to  antici- 
pate the  future ;  and  therefore  consider  themselves  to  be  under  the  ne- 
cessity of  basing  their  report  and  recommendations  on  what  now  exists 
at  the  location  in  question. 

After  mature  deliberation  the  Board  feel  constrained  to  state  that  in 
their  best  judgment  any  bridge  at  the  locality  selected  by  the  Ohio  Rail- 
way Connecting  Railway  Company,  except  one  spanning  the  whole 
width  of  the  river,  would  be  objectionable  5  but  they  believe  that  with 
a  change  in  axis,  as  recommended  and  a  dear  opening  of  800  feet) 
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measured  on  tlio  low- water  line,  a  bridge  at  tho  site  selected  would  1)e 
admissible.  The  increase  in  channel  space  should  be  given  by  moving 
the  south  channel-pier  nearer  to  the  south  shore. 

It  was  suggested  that  a  site  at  Saw-mill  Bun,  with  a  central  span 
somewhat  greater  than  that  called  for  by  law,  would  not  be  seiioosly 
objected  to  by  the  river  interests.  The  Board  have  not  investigated 
this  site  in  detail,  as  the  railroad  authorities  protested  against  i^  and 
stated  that  the  objections  to  it  from  their  point  of  view  were  insaper- 
able. 

A  third  line  was  suggested,  which  crossed  the  back  channel  3,100 
feet  below  Cork's  Run,  and  runs  in  a  straight  line  across  both  channels 
at  Brunot's  Island  to  a  point  about  50  feet  north  of  the  center  of  the 
stock-yards.  It  was  stated  by  the  representatives  of  the  river  interest 
that  such  a  line,  if  provided  with  a  400-foot  opening  over  the  back 
channel  and  a  500-foot  opening  over  the  main  channel,  would  be  ac- 
ceptable to  them.  In  that  case  the  southern  pier  of  the  400-foot  span 
in  the  back  channel  should  be  located  about  00  feet  north  of  the  intersec- 
tion of  the  axis  of  the  bridge  with  the  pooMine  of  the  Davis  Island  Dam 
at  that  locality,  and  the  northern  pier  of  the  main-channel  span  should 
be  placed  about  100  feet  south  of  the  corresponding  intersection  on  the 
right  bank  of  the  main  channel. 

In  conclusion,  the  Board  would  recommend  that  the  site  selected  by 
the  bridge  company  be  accepted,  on  the  condition  that  the  axis  of  the 
bridge  be  changed  as  recommended,  and  that  the  channel-space  be  in- 
creased to  800  feet;  but  that  otherwise  tho  site  be  rejected.  They  also 
recommend  that  the  company  be  notified  that  the  location  which  oross^ 
Brunot's  Island,  as  indicated  above,  will  be  acceptable  to  the  United 
States;  and  that  they  are  at  liberty  to  bring  up  other  sites  for  examina- 
tion in  case  neither  of  the  two  named  is  accepted  under  the  conditions 
herein  imposed. 
Bespectfully  submitted. 

Wm.  E.  Merriix, 
Lieut,  Col.  of  Engineers. 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineers. 
Amos  Sticknby, 

Maj.  of  Engineers. 
E.  J.  Spenoer, 
First  Lieut,  of  Engineers^ 

Recorder. 
The  Chief  op  Engineers,  XJ.  S.  A. 


letter  op  the  chiep  engineer  op  the  ohio  conneotina  rail- 
way company. 

Ohio  Connecting  Railway  Company, 

Columbus^  Ohio^  September  7, 1887. 

Dear  Sir  :  In  accordance  with  the  report  of  the  Board  of  United 
States  Engineers  of  June  25, 1887,  which  accompanied  jour  letter  of 
Jane  30, 1887,  to  myself,  I  submit  herewith  plans  of  the  revised  location 
of  a  bridge  for  the  Ohio  Connecting  Railway,  over  the  Ohio  Biver  at 
Brunot's  Island,  near  Pittsburgh,  Pa.,  as  recommended  by  the  Boiu^ 

These  plans  consist  of— 

(1)  A  map  of  the  Ohio  Eiver  on  a  scale  of  200  feet  per  inch,  showing 
high  and  low-water  mark  and  shore  topography  and  contour  Hnes  of 
the  river  bottom. 
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(2)  A  map  of  the  Ohio  Kiver^  showing  the  corrent  lines  and  velocities 
above  and  below  the  proposed  bridge  site  on  a  scale  of  200  feet  per 
inch. 

(3^  A  plan  and  profile  of  the  proposed  bridge  on  a  scale  of  40  feet 
per  inch. 

(4)  A  plan  and  profile  of  the  proposed  bridge  on  a  scale  of  40  feet 
per  inch,  indorsed  by  a  committee  of  the  Goal  Exchange  of  Pittsbargh. 
In  compliance  with  the  law,  duplicates  of  each  of  the  foregoing  are 
also  inclosed  herewith  for  file  in  the  office  of  the  Chief  of  Engineers. 
Yours  trnly, 

M.  J.  Baker, 
Chief  Engineer. 
Hon.  William  0.  Endicott, 
Secretary  of  War, 

[First  iAdoT86ment.l 

Office  Chief  of  Engineebs, 

TJ.  8.  Aemy, 
September  l^jl^l. 
Eespectfolly  returned  to  the  Secretary  of  War. 
It  is  recommended  that  the.Board  of  officers  of  the  Corps  of  Engineers 
which  considered  the  original  maps  and  plans  submitted  by  the  Ohio 
Connecting  Railway  Company  for  a  bridge  across  the  Ohio  Biver  near 
Pittsburgh,  Pa.,  be  reconvened,  with  the  exception  of  Lient.  E.  J. 
Spencer,  recorder,  at  Pittsburgh,  Pa.,  upon  the  call  of  the  senior  mem- 
ber, ac  such  time  as  the  other  duties  of  the  members  will  permit,  to  con- 
sider and  report  npon  the  plans  now  submitted  by  that  company. 

If  approved  by  the  Secretary  of  War,  the  Board  will  be  reconvened 
by  orders  from  this  office. 
Previous  papers  herewith. 

J.  C.  DUANE, 

Brig.  Gen.^  Chief  of  Engineers. 

[Second  indorsemeiit] 

Wab  Department,  September  15, 1887. 
The  recommendation  of  the  Chief  of  Engineers  in  the  first  indorse- 
ment is  approved. 
By  order  of  the  Acting  Secretary  of  War. 

L.   W.  TOLMAN, 

Acting  Chief  Cleric. 


letter  of  lieutenant-colonel  WILLIAM  E.  MERRILL,  CORPS  OP 
ENGINEERS,  TRANSMITTING  SECOND  REPORT  OF  BOARD  OF  ENGI- 
NEERS. 

United  States  Engineer  Office, 

Cincinnati^  October  14,  1887. 
Sir:  I  have  the  honor  to  transmit  herewith  the  second  report  of  the 
Board  of  Engineers  on  tlie  proposed  bridge  of  the  Ohio  Connecting 
Railway  Company,  this  Board  hi*viug  been  reconvened  by  Special 
Orders  No.  74,  current  series,  from  the  headquartcTs  of  the  Corps  of 
Engineers. 
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The  documents  relating  to  the  bridj^e  in  question,  which  were  re- 
ceived with  your  letter  of  the  19th  ultimo,  are  herewith  returned,  the 
maps  being  in  a  separate  roll. 

Bespectfully^  your  obedient  servant, 

Wm.  E.  Mebbill, 
Lieut.  Col  of  JBngineen. 
The  Chiep  op  ENamEEBS,  U.  S.  A. 

iFint  faidonemeiiL] 

Office  Chief  of  Engineebs, 

U.  S.  Abmy, 
October  18, 1887. 

Respectfully  submitted  to  the  Secretary  of  War,  inviting  attention  to 
the  accompanying  report  of  the  Board  of  Engineers,  reconvened,  with 
the  sanction  of  the  War  Department,  by  Special  Orders  Ko.  74,  Head- 
quarters Corps  of  Engineers,  current  series,  to  assemble  at  Pittsburgh, 
Pa.,  to  consider  and  report  npon  new  plans  submitted  by  the  Ohio  Con- 
necting Railway  Company  for  their  proposed  bridge  across  the  Ohio 
Eiver  near  Pittsburgh,  Pa. 

After  due  examination  and  consideration  of  the  maps  and  plans  pre- 
sented by  the  railway  company  the  Board  were  nnanimoosly  of  the 
opinion  <'  that  a  bridge  built  npon  the  proposed  location  and  plane  would 
be  acce])table  and  satisfactory  to  all  interests." 

The  Board  state,  however,  that  'Hhe  construction  of  a  bridge  upon 
the  proposed  plans  will  not  meet  all  of  the  requirements  of  the  general 
law  governing  the  bridging  of  the  Ohio  River;  but,  owing  to  the  pecu- 
liar location  of  the  bridge,  the  Board  are  of  the  opinion  that  it  wiU  eon- 
form  to  the  spirit  of  the  law,  and  that  the  departures  from  some  of  its 
minor Tequirements  are  not  such  as  to  injuriously  affect  navigation,  for 
the  protection  of  which  the  law  was  framed.  This  opinion  is  also  held 
by  the  parties  who  represented  the  river  interests  at  the  meeting  of  the 
Board." 

The  Board  further  state  that  ^^  the  proposed  plans  for  a  span  525  feet 
long  between  centers  of  piers  and  507  feet  clear  water-way  across  the 
main  channel  of  the  river  to  the  right  of  Brunot's  Island"  practically 
spans  "  the  entire  water-way  of  this  branch  of  the  river  at  low  water." 
•  •  •  "Over  the  left-hand  channel,  which  is  only  run  by  tows  when 
by  accident  they  fail  to  make  the  right-hand  channel,  the  plans  provide 
for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed  ample." 

The  plans  submitted,  however,  contemplate  only  a  height  of  80  feet 
above  low  water,  while  the  law  requires  an  devation  of  90  feet  above 
low  water,  but  the  Board  are  of  "  opinion  that  80  feet  height  near  Pitts- 
burgh will  give  as  much  head-room  in  floods  as  90  feet  at  Steubenville, 
owing  to  the  fact  that  the  extreme  oscillation  of  the  river  at  Pittsburgh 
is  more  than  10  feet  less  than  it  is  at  Steubenville.  and  they  therefore 
think  that  the  proposed  reduction  in  height  will  not  be  an  injury  to 
navigation." 

Finally,  the  Board  recommend  "the  approval  of  the  proposed  bridge 
except  in  the  matter  of  height,  which  should  be  left  open  until  Congress 
has  had  time  to  act  on  the  application  of  the  Bridge  Company  "  for  a 
change  of  the  law  in  this  respect.  In  the  event  of  the  failure  of  Con- 
gress to  authorize  the  proposed  reduction  in  height  the  superstructure 
must  of  necessity  be  90  feet  above  low  water,  as  required  by  existing  law. 

The  views  of  the  Board  are  concurred  in,  and  it  is  accordingly  recom- 
mended that  the  company  beinformed  that  the  plan  and  location  of  tiiQ 
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bridge  will  be  approved  provided  Gou^ress,  by  appropriate  legislation, 
anthorizes  a  reduction  of  the  height  required  for  the  superstructure  to 
80  feet  above  low  water. 

Chas.  W.  Raymond, 

Acting  Chief  of  Engineers. 


second  report  of  board  of  engineers. 

October  4, 1887. 

The  Board  of  Officers  of  the  Corps  of  Engineers,  constituted  by  Special 
Orders  ^o.  QOL  Headquarters  Corps  of  Engineers,  current  series,  and  re- 
convened by  Special  Orders  No.  74,  Headquarters  Corps  of  Engineers, 
September  17, 1887,  "  to  consider  and  report  upon  new  plans  submitted 
by  the  Ohio  Connecting  Railway  Company  for  the  proposed  bridge  across 
the  Ohio  Biver,  near  Pittsburgh,  Pa.,"  would  respectfully  submit  the 
following  report : 

The  Board  met  at  Pittsburgh  on  the  4th  of  October,  at  the  call  of  the 
senior  member,  and  held  a  public  session  in  the  Monongahela  House. 

At  this  session  the  railway  company  was  represented  by  their  chief 
engineer  and  his  assistants,  and  the  river  interests  were  represented  by 
a  number  of  the  leading  coal  operators. 

The  maps  and  plans  presented  by  the  railway  company  were  exam- 
ined and  discussed  by  those  present,  aiSid  it  was  their  unanimous  opin- 
ion that  a  bridge  built  upon  the  proposed  location  and  plans  would  be 
acceptable  and  satisfactory  to  all  interests. 

The  construction  of  a  bridge  upon  the  proposed  plans  will  not  meet 
all  of  the  requirements  of  the  genera]  law  governing  the  bridging  of  the 
Ohio  Biv^  5  but,  owing  to  the  peculiar  location  of  the  bridge,  the  Board 
are  of  the  opinion  that  it  will  conform  to  the  spirit  of  the  law,  and  that 
the  departures  from  some  of  its  minor  requirements  are  not  such  as  (o 
injuriously  affect  navigation,  for  the  protection  of  which  the  law  was 
framed ;  this  opinion  is  also  held  by  the  parties  who  represented  the 
river  interests  at  the  meeting  of  the  Board. 

The  proposed  plans  provide  for  a  span  525  feet  long  between  centers 
of  piers  and  507  feet  clear  water-way  across  the  main  channel  of  the 
river  to  the  right  of  Brunot^s  Island,  thus  practically  spanning  the  entire 
water-way  of  this  branch  of  the  river  at  low  water.  The  piers  are  about 
parallel  to  the  direction  of  the  current  at  low  water,  making  a  slight 
angle  at  higher  stages.  The  7  feet  in  excess  of  the  500  required  by  law 
is  deemed  sufficient  to  compensate  for  the  slight  obliquity  of  current 
at  the  higher  stages.  Over  the  left-hand  channel,  which  is  only  run  by 
tows  when  by  accident  they  fail  to  make  the  right-hand  channel,  the  plans 
provide  for  a  span  giving  a  clear  water-way  of  400  feet,  which  is  deemed 
ample.  The  spans  between  the  two  channel-spaces,  as  proposed  by  the 
plans,  are  to  be  deck-spans.  Owing  to  the  facts  that  the  left-hand  chan- 
nel is  what  might  be  termed  an  accidental  channel,  only  occasionally 
used,  and  that  the  right-hand  channel  is  narrower  above  the  bridge  lo- 
cation than  the  channel-span,  the  Board  do  not  deem  it  important  to  re- 
quire that  the  minor  spans  of  the  bridge  should  be  through  spans ;  they 
are  also  of  the  opinion  that  across  the  higher  part  of  the  island,  say  for  a 
distance  of  about  600  feet,  the  construction  of  an  embankment  would 
not  be  objectionable  to'  the  interests  of  navigation. 

The  general  bridge  law  requires  that  all  bridges  across  the  Ohio 
Siver  above  the  mouth  of  the  Big  Sandy  Biver  shall  be  90  feet  above 
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low  water.  The  plans  under  coDsideratioD  contemplate  a  bridge  giving 
a  clear  height  of  80  feet  above  low  water,  or  10  feet  less  than  required 
by  law,  and  the  representatives  of  the  river  interest  state  that  they  are 
content  with  this  reduced  height. 

The  Board  are  of  the  opinion  that  80  feet  height  near  Pittsburgh  will 
give  as  much  head-room  in  the  floods  as  90  feet  at  Stubenville,  owing  to 
the  fact  that  the  extreme  oscillation  of  the  river  at  Pittsburgh  is  more 
than  10  feet  less  than  it  is  at  Steubenviile,  and  they,  therefore,  thick 
that  the  proposed  reduction  in  height  will  not  be  an  injury  to  naviga- 
tion. Under  these  circumstances  they  are  in  favor  of  an  80-foot  bridge 
at  this  locality,  but  in  view  of  the  positive  requirements  of  the  Ohio 
Eiver  bridge  law,  that  bridges  in  this  part  of  the  river  shall  have  a 
height  of  90  feet,  they  do  not  see  how  the  War  Department  can  ap- 
prove of  the  proposed  height  without  additional  legislation.  As  the 
Bridge  Company  has  announced  its  intention  of  asking  for  sach  legisla- 
tion, the  Board  would  recommend  that  the  War  Department  give  the 
Bridge  Company  their  support  and  cb-operation  in  endeavoring  to  se- 
cure from  Congress  the  privileges  desired. 

In  conclusion,  the  Board  would  recommend  the  approval  of  the  pro 
posed  bridge,  except  in  the  matter  of  height,  which  should  be  left  open 
until  Congress  has  had  time  to  act  on  the  application  of  the  Bridge  Com- 
pany ;  it  is  evident  that  a  failure  of  Congress  to  authorize  the  proposed 
reduction  in  height  will  necessarily  compel  the  raising  of  the  super- 
structure to  a  height  of  90  feet  above  low  water. 
Respectfully  submitted. 

Wm.  E.  Merrill, 
Lieut.  Col.  of  Engineers, 

J.  W,  Barlow, 
•  Lieut  Col.  of  Engineers. 

Amos  SxiejKNBY, 
Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


letter  of  the  ohief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  I).  C,  June  1, 1888. 

Sir  :  I  have  the  honor  to  submit  the  accompanying  plans  and  papers 
pertaining  to  the  proposed  bridge  of  l^e  Ohio  Connecting  Eailway  Com- 
I)any  across  "  the  Ohio  Eiver  from  the  south  shore  to  the  north  shore 
thereof  at  a  point  about  one-half  mile  south  of  the  mouth  of  Cork's  Ban, 
in  Allegheny  County,  Pennsylvania,"  provided  for  by  **  an  act  to  author- 
ize the  construction  of  the  Ohio  Connecting  Railway  Company  Bridges" 
approved  May  14, 1888,  and  to  state  that  upon  measurement  the  main 
channel-span  is  found  to  be  625  feet  from  center  to  center  of  piers,  and 
the  piers  to  be  18  feet  in  thickness  on  the  low- water  line ;  deducting 
therefor  9  feet  from  each  of  the  piers — 18  feet— the  clear  width  of  the 
main-channel  span  is  507  feet,  as  required  by  the  act.  The  back-chao- 
nel  span,  adopting  the  same  method  of  measarement,  is  found  to  be  416 
feet  from  center  to  center  of  piers,  from  which  deducting  16  feet  for 
width  of  piers,  leaves  400  feet  clear  width,  as  required  by  law. 

The  plan  also  shows  the  bridge  to  be  80  feet  above  low  water  to  tM 
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lowest  part  of  the  snperstractare  of  the  bridge,  which  is  also  in  accord- 
aDce  with  the  reqairements  of  the  act 

It  is  accordingly  recommended  that  the  plan  as  submitted  be  ap- 
proved. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUANE, 
Brig.  Oen.^  Chief  of  Engineers. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 
(Tbrongh  the  Acting  Jndge  Advocate  General,  U.  S.  Army.) 

(First  indonement.] 

War  Department, 
Judge-AdvocateGeneral's  Office, 

Washingtony  D.  C,  June  4,  1888. 
Re8i>ectfully  forwarded  to  the  Secretary  of  War,  with  instrnment 
(prepared  in  dnplicate)  for  his  approval  of  the  plans  of  the  proposed 
bridge  of  the  Ohio  Connecting  Eailway  Company  across  the  Ohio  Eiver 
lit  the  month  of  Cork's  Bnn,  Allegheny  County,  Pa. 

There  is  no  extract  from  the  company  minutes  showing  the  names  of 
the  present  officers  of  the  company  with  the  papers.  With  this  excep- 
tion, the  papers  required  by  the  War  Department  circular  of  July  31, 
1886,  are  complete. 

G.  KORMAN  LlEBER, 

Acting  Judge- Advocate- OeneraL 


letter  of  the  secretary  of  war. 

War  Department, 
Washington  City^  June  19,  1888. 
Sir  :  I  have  the  honor  to  return  one  copy  of  an  instrument  indicating 
XA  approval  by  this  Department  of  the  plans  and  location,  as  shown  on 
Uie  accompanying  map,  of  the  bridge  authorized  to  be  constructed  by 
^he'^Ohio  Connecting  Railway  Company"  over  the  Ohio  Biver  near  the 
month  of  Cork's  Eun,  Allegheny  County,  Pa.,  under  the  act  of  Congress 
approved  May  14, 1888. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
Mr.  M.  J.  Becker, 

Chief  Engineer  Ohio  Connecting  Railway  Company^  Pittsburgh^  Pa. 


W  W  aa 


r  ridge  of  the  Georgia  pacific  railway  company  across  the  tom- 

BIGBEE  river  at   WAVERLY,   MISSISSIPPI,  AUTjaORIZED  BY  ACT  OF 
congress  OF  MARCH  3,   I«87.    [THE  ACT  OP  APRIL  2,    1888,  CHANGES 

the  name  op  this  company  to  railway  instead  of  railroad.] 

The  Georgia  Pacifio  Bailway  Company, 

Birmingham^  Ala,j  May  16,  1888. 
Dbab  Sib:  As  yon  are  aware  there  has  already  been  approved  by 
the  War  Department  the  plans  for  the  erection  of  a  draw-bridge  by 
tbis  oompany  orosdng  the  Tombigbee  Biver  at  Oolambas,  Miss.    We 
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have  now  in  contemplation  a  change  of  roate  which  has  in  view  the 
crossing  of  the  Tombigbee  Elver  at  a  point  0  miles  above  Golnmbas 
known  a«  Waverlj.  Should  this  line  be  adopted,  we  presume  the  De- 
partment will  consider  the  necessity  of  our  still  bnilding  the  draw- 
bridge, althongh  no  boats  have  ascended  the  river  beyond  the  point  of 
contemplated  oridge  site  in  the  past  foar  years.  We  have  therefore 
prepared  plan  for  a  bridge  giving  220  feet  draw,  which  we  respectfully 
submit  for  approval. 

You  will  find  appended  to  the  papers  herewith  an  agreement  (in  du- 
plicate) executed  by  the  president  of  this  company,  which  agreement  is 
similar  to  the  one  heretofore  executed  by  him  in  the  matter  of  our  pro- 
posed bridge  across  Tombigbee  Biver  at  Columbus.  I  learn  from  the 
president  that  the  information  required  by  the  War  Department  as  to 
the  directors  and  officers  of  this  company  for  the  current  year,  and  as 
to  the  acceptance  by  this  company  of  the  several  acts  of  Congress  men- 
tioned in  the  agreement,  has  been  heretofore  furnished,  and  is  now 
filed  with  the  papers  pertaining  to  the  bridges  already  authorized.  This 
has  been  done  in  order  to  save  time  in  the  transmission  of  the  papers 
back  and  forth,  the  necessities  of  our  construction  being  urgent.  We. 
would  therefore  ask  that  you  give  this  matter  your  earliest  convenient 
attention. 

Yours,  truly, 

I.  Y.  Sage, 
General  Manager. 

Chief  of  ENaiNEEBs,  U.  S.  A. 

[First  lndorseineiit.1 

Office  Chief  of  ENaiNEERs, 

U.  S.  Army, 
May  23, 1888. 

EespectfuUy  submitted  to  the  Secretary  of  War. 

Plans  for  a  bridge  across  the  Tombigbee  Biver  at  Columbus,  Hdiss., 
submitted  by  the  Georgia  Pacific  Railway  Company,  were  approved  by 
the  Secretary  of  War  April  23, 1888,  as  will  appear  from  the  papers 
herewith.  The  railway  company  now  contemplates  a  change  in  the 
location  of  its  proposed  oridge  from  Columbus,  Miss.,  to  Waverly,  a  point 
on  the  river  0  miles  above,  and  asks  for  the  approval  of  the  War  Depart- 
ment thereof.  The  plan  sutmiitted  covers  the  whole  of  the  water-way 
of  the  river  with  its  draw-spans,  which,  as  nearly  as  can  be  ascertained 
from  the  drawings^  are  of  sufficient  width  for  the  purposes  of  naviga- 
tion at  the  proposed  new  location. 

The  act  of  March  3,  1887,  providing  for  the  construction  of  bridges 
across  the  Sunflower,  Yazoo,  and  Tombigbee  rivers,  author]2es  the 
Georgia  Pacific  E;ail way  to  build  bridges  ^'at  such  points  as  may  here- 
after be  selected  by  said  railway  company  for  crossing  said  rivers  with 
its  railroad  line,  the  said  bridges  to  be  so  constructed  as  not  to  interfere 
with  the  na\igation  of  said  rivers,"  and  it  is  assumed  that  under  this 
provision  the  railway  company  may  change  the  location  of  the  proposed 
bridge,  the  plans  already  approved  having  been  first  canceled. 

The  information  already  furnished  by  the  company  in  accordance  with 
the  requirements  of  the  rule  of  the  War  Department  dated  July  31, 
1886,  will,  it  is  supposed,  suffice  in  the  case  of  the  bridge  now  proposed. 

Previous  papers  herewith. 

J.  C.  DUANE, 
Brig.  Qm.,  Ohitf  of  Unginem. 
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ISecond  indonement.l 

War  Department,  May  2Gj  1888. 
Bespectfally  referred  to  the  Acting  Jadge-Advocate-General  to  pre- 
pare the  approval  in  duplicate,  which  will  be  drawn  so  as  to  annul  the 
former  authority  granted  April  28, 1888. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Clerk. 

iThird  indonement] 

War  Department, 
jxtbg^-adyocategenbral's  office, 

WashingUm  D.  C,  June  1, 1888. 
Eespectfully  returned  to  the  Secretary  of  War,  with  instrument  (pre- 
pared in  duplicate)  for  approval  of  plans  of  a  bridge  across  the  Tom- 
bigbee  Biver,  Mississippi,  drawn  so  as  to  annul  the  authority  granted 
April  28, 1888. 

6.  Norman  Lieber, 
Acting  Judge- Advocate- Oeneral. 


letter  of  JOHN  W.  JOHNSTON,  PRESIDENT  OP  THE  GEORGIA  PA- 

cifio  railway  company. 

The  Georgia  Paoifio  Bailway  Company, 

Birmingham^  Ala,^  June  13, 1888. 
Sir:  I  beg  to  acknowledge  your  esteemed  favor  of  June  4,  inclosing  an 
instrument,  in  duplicate,  indicating  approval  by  the  Secretary  of  War 
of  amended  design  and  location  for  our  Tombigbee  Biver  Bridge.  I 
have  executed  these  papers,  and  now  return  the  same  herewith  to  the 
Department  for  completion.  I  beg  to  add  that  the  approved  plans  for 
the  bridge  over  the  Tombigbee,  at  Columbus,  were  returned  to  the  Sec- 
retary of  War  for  cancellation  by  registered  letter  dated  May  31. 

Hoping  to  receive,  at  an  early  day,  our  copy  of  the  perfected  papers, 
as  above,  I  have  the  honor  to  be, 

Very  respectfully,  your  obedient  servant, 

Jno.  W.  Johnston, 
Hon.  William  C.  Endicott,  President 

Secretary  of  War. 


letter  of  the  secretary  o^  war. 

War  Department, 
Washington  City^  June  20, 1888. 
Sir:  I  have  the  honor  to  return  one  copy  of  an  instrument  indicating 
the  approval  by  this  Department  of  the  plans  and  location  of  a  proposed 
bridge,  to  be  constructed  by  the  Georgia  Pacific  liailway  Company 
across  the  Tombigbee  Eiver  at  Waverly,  Miss. 
Very  respectfully, 

William  C.  Endicott, 

Secretary  of  War. 
John  W.  Johnston,  Esq., 

President  Georgia  Pacific  Railway  Company^ 

$irminghamj  Ala. 
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W  W  21. 

BRIDGE  OF  THE  MEMPHIS  AND  CHARLESTON  RAILROAD  COMPANY 
ACROSS  THE  TENNESSEE  RIVER  AT  CHATTANOOGA,  TENNESSEE,  AU- 
THORIZED BY  ACT  OF  CONGRESS  OP  FEBRUARY  28,  1887. 

Enoxyille,  Tenn.,  January  30, 1888. 
Sir:  Under  an  act  of  Congress,  approved  February  28, 1887,  entitled 
<^  An  act  to  anthorize  the  constmction  of  a  bridge  across  the  Tennessee 
Elver  at  or  near  Chattanooga,  Tennessee,"  the  Memphis  and  Charleston 
Eailroad  Company  is  anthorized  to  constmct  and  maintain  a  bridge  and 
approaches  thereto  over  the  Tennessee  Eiver  at  or  near  Chattanooga, 
in  Hamilton  Coanty,  Tenn.  In  conformity  to  the  requirements  of  sec- 
tion 4  of  said  act,  I  send  you  by  Sonthern  Express,  for  your  examination 
and  approval,  a  map  of  the  river  1  mile  above  and  below  the  proposed 
site,  showing  the  location  of  the  proposed  bridge,  course  of  the  river, 
currents,  contour  lines,  etc. 
Yours,  re8i>ectful1y, 

C.  H.  Hudson, 
General  MaauLger  Memphis  and  Charleatan  Bailroad. 
The  Hon.  Secretary  of  War. 

[Irint  indonement.] 

Office  Chief  of  Engineers, 

U.  8.  Army, 
February  4, 1888. 
BespectfuUy  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report. 

By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Engineers. 

[Second  indoraement] 

Engineer  Office,  U.  8.  Army, 
Chattanooga^  Tenn.,  March  10, 1888. 

Respectfully  returned  to  the  Chief  of  Engineers. 

It  is  believed  that  the  interests  of  navigation,  taking  into  considera- 
tion the  probable  future  commerce  on  the  Tennessee  Kiver,  require  all 
draw-bridges  to  have  a  clear  opening  on  each  side  of  the  pivot-pier  of 
at  least  160  feet,  and  as  this  length  has  been  adopted  for  several  other 
bridges  now  contemplated,  I  respectfully  recommend  that  the  same  be 
required  in  this  case,  and  that  it  be  made  tbe  ruling  length  in  all 
bridges  hereafter  buiH  acrbss  this  river. 

I  would  also  recommend  that  the  lowest  part  of  the  superstructure 
shall  be  not  less  than  70  feet  above  low  water.  This  is  the  height  tiie 
drawing  indicates,  though  the  figures  are  not  btated. 

I  also  recommend  that  the  length  of  the  fixed  spans  be  increased  so 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinary 
stage  of  water,  and  that  no  riprap  or  other  obstructions  be  allowed 
about  the  bases  of  piers.  This  latter  modification,  it  is  thought,  will 
not  materially  increase  the  cost  of  the  bridge,  as  the  number  of  si^ans 
and  piers  will  be  reduced. 

It  will  be  observed  that  no  current  observations,  except  at  near  low 
water,  are  shown  on  the  map  presented  by  the  railroad  company. 

The  engineer  of  the  company  explains  that  during  and  since  the  taking 
of  his  observations  the  river  has  not  reached  a  height  which  would 
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caase  any  considerable  variation  in  the  direction  of  the  corrents  from 
those  shown.  This  is  probably  the  fact,  as  the  banks  for  some  distance 
above  and  below  the  proposed  site  are  nearly  straight  and  parallel,  and 
no  deviations  in  the  .current  are  likely  to  occur  until  after  the  river 
leaves  its  banks.  I  woald  therefore  snggest  that  the  requirement  of 
current  observations  at  all  stages  be  waived  in  this  case.  The  loca- 
tion of  the  bridge  is  satisfactory,  and  also  that  of  the  piers  if  modified 
in  accordance  with  the  recommendations  above  stated. 

J.  W.  Barlow, 
Lieut  CoL  of  Engineers. 


letter  of  the  secretary  of  war  to  mr.  0.  h.  hudson,  gen- 
eral manager  memphis  and  charleston  railroad  compant. 

War  Department, 
Washington  City,  March  19, 1888. 
Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  30th  of  January  last,  inclosing,  for  examination  and  approval,  a 
map  showing  the  plan  and  location  of  the  bridge  which  the  Memphijs 
and  Charleston  Bailroad  Company  proposes  to  construct  across  the 
Tennessee  Biver  at  or  near  Chattanooga,  Tenn.,  under  the  authority 
conferred  by  the  act  of  Congress  approved  February  28, 1887. 

In  reply,  I  beg  to  invite  attention  to  the  inclosed  report  of  the  16th  in- 
stant on  the  subject,  from  the  Acting  Chief  of  Engineers,  and  to  the 
accompanying  copy  of  a  report  of  the  10th  instant  from  Lieut.  Col.  J. 
W.  Barlow,  Corps  of  Engineers,  who  recommends  that  a  clear  opening 
on. each  side  of  the  pivot-pier  of  at  least  160  feet  be  required  iu  this 
case ;  that  the  lowest  part  of  the  superstructure  be  not  less  than  70  feet 
above  low  water,  and  that  the  length  of  the  fixed  spans  be  increased  so 
as  to  give  at  least  175  feet  clear  space  between  piers  at  the  ordinary 
stage  of  water,  these  recommendations  being  concurred  in  by  the  Acting 
Chief  of  Engineers. 

I  beg  to  request,  as  suggested  by  the  Acting  Chief  of  Engineers,  that 
the  plans  be  modified  so  as  to  conform  to  the  views  of  Colonel  Barlow, 
and  that  they  be  submitted  in  duplicate. 

I  {Use  inclose  a  <5opy  of  Depart»nent  rule  of  July  31, 1886,  which  is  re- 
quired to  be  observed  when  application  is  made  for  approval  by  the 
Secretary  of  War  of  plans  for  bridges. 

Very  respectfully,  your  obedient  servant, 

William  C.  Endioott, 

Secretary  of  War. 
Mr.  C.  H.  Hudson, 

General  Manager  Memphis  and  Charleston 

Railroad  Company^  KnoxvillCy  Tenn. 


letter  of  mr.  0.  h.  hudson,  general  manager  memphis  and 
charleston  railroad  company. 

East  Tennessee,  Virginia  and  Georgia  Eailv^ay  Co., 

Office  of  General  Manager, 

KnoxvillCy  Tenn.,  May  19,  1888. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  yours  of  March 
19,  and  in  response  thereto  I  beg  to  submit  herewith,  in  duplicate,  modi- 
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fied  plans  for  the  proposed  bridge  of  the  Memphis  and  Gharlestou  Bail- 
road  across  the  Tennessee  Biver  near  Chattanooga,  Tenn.  After  farther 
and  careful  consideration  of  the  location,  however,  it  has  seemed  to  m 
that  the  length  of  span  recommended  by  Colonel  Barlow  is  somewhat 
greater  than  is  necessary,  and  greater  than  would  be  economically  em- 
ployed to  cover  the  space,  besides  making  the  bridge  proper  longer 
than  would  be  needed  from  the  contour  of  the  ground.  The  plan,  as 
herewith  returned,  shows  270  feet  between  piers,  instead  of  275  as  recom- 
mended, thus  making  the  total  length  of  the  bridge  less,  and  at  the 
same  time,  as  we  believe,  reducing  the  cost  per  foot  of  the  structure  a 
trifle.  It  is  our  desire  to  conform  to  the  wishes  of  the  Department,  but 
we  have  believed  that  the  results  desired  by  them  are  attained  in  this 
plan,  and  we  would  respectfully  ask  that  the  matter  be  considered.  I  ^ 
have  the  honor  also  -to  transmit  a  certified  copy  of  the  act  of  incorpora- 
tion  of  the  Memphis  and  Charleston  Bailroad ;  a  certified  copy  of  the 
original  minutes  of  the  same  company,  showing  the  original  organiza- 
tion, location  of  the  first  board  of  directors,  etc. ;  also,  a  certified  list 
of  the  officials  of  the  same  company ;  also  certified  copy  of  the  resolu- 
tion of  the  board  of  directors  accepting  the  pTovisions  of  the  act  of 
Congress  authorizing  the  proposed  bridge. 
Tours,  respectfully, 

C.  H.  Hudson, 
Oeneral  Manager. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 

[Indonexnent.] 

Office  Chief  of  Engineers, 

U.  S.  Army, 
May  28,  1888. 

Bespectfuliy  referred  to  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers, 
for  examination  and  early  report. 

•  •####• 

All  of  the  pai)ers  to  be  returned. 

By  command  of  Brigadier-General  Duane. 

Jas.  C.  Post, 
Major  of  Enginwrs. 

[Indorsement.] 

Engineer  Office,  U.  S.  Arht, 
Chattanoogay  Tenn.^  June  13, 1888. 

Bespectfuliy  returned  to  the  Chief  of  Engineers. 

Upon  further  consideration,  I  am  of  the  opinion  that  the  lengths  of  the 
fixed  spans  can  be  established  at  270  feet,  in  the  clear,  without  detri- 
ment to  the  interests  of  navigation.  When  consulting  iu  March  last 
with  the  engineer  of  the  Memphis  and  Charleston  Bailroad  Company 
having  this  bridge  matter  in  charge,  I  deemed  that  275  feet  was  desir- 
able. It  was  then  thought  that  the  said  engineer  acquiesced  in  a  span 
ot  275  feet  length,  but  as  there  is  apparently  some  misunderstanding  in 
reference  thereto  (the  275  feet  having  been  understood  by  the  engineer 
as  "  between  pins"  instead  of  between  piers),  and  more  particularly  as 
the  proposed  bridge  is  to  be  constructed  above  Chattanooga,  which  city 
may  be  reasonably  considered  as  the  head  of  navigation  of  the  Lower 
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Tennessee  River  boats,  I  respectfully  recommend  for  adoption  the  sev- 
eral distances  as  follows : 

Feet. 

Height  of  lowest  part  of  snperstmctiire  above  low  water 70 

Clear  width  of  opening  between  piers  on  either  side  of  draw-pier,  at  10  feet  above 

low  water 160 

Clear  width  between  piers  of  fixed  spans,  at  10  feet  above  low  water 270 

as  shown  on  the  Government  gauge  at  Chattanooga,  and  that  no  rip- 
rap or  other  obstructions  be  plaeed  about  the  bases  of  the  piers. 

Upon  the  maps  (blue  prints)  submitted  the  horizontal  distances  are 
given  on  the  line  of  extreme  high  water  of  18G7 ;  these  should  be  on  a 
line  10  feet  above  zero. 

With  the  concurrence  of  the  general  manager,  Mr.  C.  H.  Hudson,  I 
have  indicated  on  the  blue  prints  the  lines  and  distances  above  referred 
to.  These  distances  do  not  accord  exactly  with  the  scale  of  the  drawing, 
but  should  govern  in  the  construction  of  the  bridge. 

Having  reference  to  my  indorsement  of  March  10,  the  length  of  fixed 
span  recommended  should  read  275  feet,  and  not  175  feet,  as  stated  by 
clerical  error. 

J.  W.  Baelow, 
Lieut  CoL  of  Engineers. 

[Indorsement.] 

Office  Chief  of  Engineees, 

U,  S.  Aemy, 
June  20, 1888. 

Bespectfully  returned  to  the  Secretary  of  War,  through  the  Acting 
Judge- Advocate-General,  U/  S.  Army,  inviting  a.ttention  to  the  accom- 
panying report  of  Lieut.  Col.  J.  W.  Barlow,  Corps  of  Engineers,  dated 
the  13th  instant,  whose  views  and  recommendations  as  given  therein 
are  concurred  in  by  this  office. 

It  will  appear  that  he  recommends  that  the  height  of  the  lowest  part 
of  the  superstructure  of  the  bridge  above  low  water  be  70  ieet ;  that 
the  clear  width  of  opening  between  piers  on  either  side  of  the  draw- 
pier,  at  10  feet  above  low  water,  be  160  feet,  and  that  thiB  clear  width 
between  piers  of  fixed  spans,  at  10  feet  above  low  water,  be  270  feet, 
and  also  that  no  riprap  or  other  obstruction  be  placed  about  the  bases 
of  the  piers. 

With  the  concurrence  of  General  Manager  Hudson,  Colonel  Barlow 
has  indicated  on  the  blue  prints  giving  plan  and  location  of  the  bridge 
the  lines  and  distances  above  referr^  to,  which,  however,  while  not 
according  exactly  with  the  scale  of  the  drawing,  should  govern  in  the 
construction  of  the  bridge. 

The  papers  required  by  the  rule  of  the  War  Department  of  July  31, 
1886,  are  herewith. 

J.  C.  DUANE, 

Brig,  Oen.j  Chief  of  Engineers, 

[Indorsement.] 

Wae  Depaetment, 
Judgb-Advocate-Geneeal's  Office, 

Washington^  D.  C,  June  22, 1888. 
Bespectfally  forwarded  to  the  Secretary  of  War,  with  formal  instru- 
ment (prepared  in  duplicate)  for  his  approval. 

G.  NOBMAN  LlEBEE, 

Acting  Judge- Advocate-Oeneral. 
ENG  88 158 
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letter  op  the  war  department  to  c.  h.  hudson,  esq. 

War  Department, 
Washington  City,  July  12,  1888. 
Sir:  I  Lave  the  honor  to  transmit  herewith  tor  ret-ention  by  your 
company  a  copy  of  an  instrument,  duly  executed  by  the  Secretary  of 
War,  approving  the  plan  and  location  of  a  proposed  bridge  over  the 
Tennessee  Eiver  at  or  near  Chattanooga,  Tenn.,  to  be  constructed  by 
the  Memphis  and  Charleston  Railroad  Company  in  accordance  with  the 
act  of  Congress  approved  February  28, 1887. 
Very  respectfully, 

Saml.  Hodgkins, 
Acting  Chief  Clerk. 

Mr.  C.  H.  Hudson, 

General  Manager  Memphis  and  Charleston  Railroad. 

Knoxville,  Tenn. 


WW  22. 


BRIDGE  OF  the  KANSAS  CITY  AND  MEMPHIS  RAILWAY  AND  BRIDGE 
COMPANY  ACROSS  THE  MISSISSIPPI  RIVER  AT  MEMPHIS,  TENNESSEE, 
AUTHORIZED  BY  ACT  OF  CONGRESS  OF  APRIL  24.  1888. 

[Mori:ion  Sz.  Corthell,  conRultinK  and  const  meting  enfineera.] 

.     Chicago,  May  5, 1888. 

Sir  :  In  accordance  with  the  request  of  Mr.  Geo.  H.  Nettleton,  pres- 
ident Kansas  City  and  Memphis  Railway  and  Bridge  Company,  we 
present  in  person,  by  the  hands  of  our  Mr.  Corthell,  for  your  approval, 
the  maps,  plans,  and  papers  relating:  to  a  proposed  bridge  over  the  Mis- 
sissippi Biver  at  Memphis,  Tenn. 

These  documents  are  as  follows : 

(1)  Articles  ofin  corporation  of  the  Kansas  City  and  Memphis  Railway  and  Bridge 
Company. 

(2)  Copy  of  minutes  of  a  meeting  of  incorporators  and  directors  of  the  Kansas  City 
and  Memphis  Railway  and  Bridge  Company. 

(3)  Extract  from  the  minutes  of  a  meeting  of  the  incorporators  and  directors  of  the 
Kansas  City  and  Memphis  Railway  and  Bridge  Company,  showing  the  officers  of  said 
company. 

(4)  Copy  of  proceedings  of  the  board  of  directors  of  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  accepting  the  provisions  of  the  act  of  Congress,  en- 
titled **  An  act  to  authorize  the  construction  of  a  bridge  across  the  Mississippi  River 
at  Memphis,  Tennessee,"  approved  A^ril  24,  1888. 

(5)  Kansas  City  and  Memphis  Railway  and  Bridge  Company  sabmitting  to  the 
honorable  Secretary  of  War,  map,  designs,  and  papers  as  required  by  rule  establiafaed 
by  the  honorable  Secretary  of  War  July  31,  1880. 

(6)  Kansas  City  and  Memphis  Railway  and  Bridge  Companv  authorizing  Meases. 
Morison  &  Corthell  to  present  plans  and  papers  to  the  honorable  Secretary  of  War. 

(7)  A  map,  in  duplicate,  of  the  river  at  the  location  of  the  proposed  bridge,  with 
soundings,  current-fines,  shore-lines,  topography,  etc.,  as  required  by  the  act  of  Con- 
gress. 

(8)  A  plan,  elevation,  and  sections,  in  dnplicttte,  of  the  proposed  bridge,  showing 
the  clear  width  of  spans  and  the  clear  height  of  the  superstructure  above  high  water, 
as  required  by  the  act  of  Congress. 

We  desire  to  call  your  attention  to  the  fact  that  the  act  of  Congress 
requires  three  spans  of  certain  minimum  lengths.  These  three  spans 
occup3^  the  entire  width  of  the  river.  The  order  of  these  three  spans 
is  also  definitely  determined  as  we  understand  it.    We  have  therefore 


Digitized  byCjOOQlC 


APPENDIX    WW BRIDGING   NAVIGABLE    WATERS.         2515 

liad  uo  choice  in  making  the  arrangement  and  lengths  of  spans,  bat 
have  conformed  the  plans  submitt^  to  the  exact  requirements  of  the 
act  of  Congress,  uo  other  design  being  admissible. 

As  it  will  require  considerable  time  to  perfect  the  plans  of  the  super- 
structure of  this  bridge,  which  will  be  one  of  the  largest  in  some  re- 
spects in  the  world,  with  peculiar  and  somewhat  difficult  conditions  im- 
posed by  the  act  of  Congress,  we  respectfully  request  the  privilege  of 
revising  the  superstructure  design  should  further  study  show  it  to  be 
necessary  in  order  to  comply  with  the  requirements  of  economy  and 
stability,  it  being  understood,  however,  that  the  clear  width  and  clear 
height  as  shown  on  the  plans  now  submitted  shall  not  in  any  case  be 
changed. 

We  present  these  plans  at  this  early  date  as  it  is  of  great  impk>rtance 
to  commence  the  work  of  construction  at  once  in  order  to  take  advan- 
tage of  the  next  season  of  low  water  in  the  river.  It  will  require  some 
little  time  to  obtain  the  material  for  the  foundations,  and  we  wish  to 
have  the  orders  for  it  given  as  soon  as  possible.  This  we  can  not  do 
until  you  have  approved  the  plans  now  submitted. 

We  therefore  respectftiUy  request  that  your  approval  be  given  as 
soon  as  practicable. 

We  are,  sir,  yours,  respectfully, 

MORISON  &  CORTHELL, 

UngineerSj 
Per  E.  L.  Corthell. 
Hon.  William  C.  Endicott, 

Secretary  of  War. 

[Vint  indonemeDt.l 

Office  Chief  of  Engineers, 

U.  S.  Army, 

May  9,  1888. 
Respectfully  returned  to  the  Secretary  of  War. 
The  within  plans  appear  to  be,  upon  examination,  in  accoixlance  with 
the  requirements  of  ^^An  act  to  authorize  the  construction  of  a  bridge 
across  the  Mississippi  Biver  at  Memphis^  Tennessee,"  approved  April 
24,  1888,  and  with  the  view  to  further  compliance  with  its  provisions, 
it  is  recommended  that  they  be  referred  for  consideration  of  a  Board  of 
Engineers,  to  consist  of  the  following-named  officers :  Lieut.  Col.  W. 
E.  Merrill,  Maj.  O.  H.  Ernst,  Capt.  D.  C.  Kingman,  with  Lieut.  C.  E. 
Oillette  as  recorder ;  the  Board  to  meet  at  Memphis,  Tenn.,  upon  the 
call  of  the  senior  member,  as  soon  as  practicable,  due  notice  being  given 
through  the  public  press  of  th^  time  and  place  of  the  meeting.  With 
the  sanction  of  the  Secretary  the  order  convening  the  board  will  be 
issuetl  from  this  office. 

J.  C.  Duane, 
Brig.  Oen.^  Chief  of  Engineers. 

[Second  indorsement] 

War  Department, 

May  10,  1888. 
The  recommendation  of  the  Chief  of  Engineers  is  approved. 
The  Board  will  be  instructed  to  require  that  all  objections  be  pre- 
sented in  writing. 

By  order  of  the  Secretary  of  War. 

Samuel  Hodgkdys, 

Acting  Chief  Clerk. 
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[Third  indorfleroent.] 

War  Department, 

Jtdy  10,  1888, 

A  majority  of  the  Board  of  Eogiueers  reports  that  the  main  span  of 
the  bridge  ou  the  Memphis  side  of  the  river  should  be  1,000  feet  in 
length;  that  the  other  two  spans  should  be  600  feet  in  length,  and  the 
whole  structure  should  be  75  feet  above  high  water. 

Upon  a  careful  examination  of  the  evidence  in  this  case,  and  the  pe 
culiar  methods  of  navigation  by  tows,  it  appears  that  the  minimum 
width  of  700  feet  for  the  main  span  named  in  the  act  of  Congress  is  more 
than  ample  and  sufidcient  for  all  kinds  of  navigation  on  the  river  except 
the  tows,  which,  of  different  lengths  varying  from  660  to  900  feet,  pass 
down  the  main  channel  controlled  by  a  single  steam-boat. 

The  usual  length  of  these  tows  is  7«0feet  and  the  width  205  feet,  and 
m  one  instance  a  tow  of  1,032  feet  in  length  is  reported. 

When  these  tows  are  in  line  and  under  control  they  would  have  no 
difficulty  in  passing  a  bridge  much  less  than  700  feet  in  width ;  but  oc- 
casionally, under  existing  methods,  they  can  not  be  thus  controlled,  and 
may  float  down  side  on  or,  in  other  words,  lengthwise  across  the  stream. 
In  this  condition  guidance  is  impossible,  and  it  is  difficult  to  see  how 
any  practicable  length  of  span  could  insure  safety.  Tbe  obvious  pro- 
vision against  such  an  accident  is  to  increase  the  controlling  power  and 
insure  safe  guidance  from  the  start,  or  to  reduce  the  length  and  size  of 
the  tows.  It  may  also  be  observed  that  a  tow,  thus  floating  helplessly 
down  at  right  angles  to  the  current,  would  be  a  serious  and  dangerous 
obstruction  to  all  other  niethods  of  river  navigation. 

While  the  rights  of  navigation  in  navigable  rivers  are  to  be  jealously 
guarded  and  protected,  the  right  to  cross  such  streams  by  bridges  to 
transport  freight  and  passengers  can  not  be  disregarded.  There  most 
in  such  cases  be  mutual  concession  and  such  adjustments  in  the  meth- 
ods of  transportation  on  the  stream  and  in  the  construction  of  bridges 
over  it,  that  the  privileges  of  both  may  be  enjoyed  and  preserved. 

To  require  such  extreme  length  of  bridge  on  the  one  hand  as  would 
permit  navigation  by  tows  in  the  same  manner  as  if  there  was  no  bridge, 
would  be  as  unreasonable  as  to  construct  the  bridge  in  such  a  manner 
as  practically  to  destroy  all  transportation  by  tows. 

1  am  unable,  therefore,  to  approve  this  report  so  far  as  the  width  of 
the  main  channel-span  is  concerned. 

It  appears  that  the  width  of  the  river  at  the  site  selected  and  aij 
proved  by  the  Board  is  1,970  feet  at  low  water.  The  width  of  the  pro- 
posed piers  is  about  20  feet  each.  The  minimum  length  of  the  main 
channel-span  is  fixed  by  law  at  700  feet  and  the  other  two  spans  at  COO 
feet  each,  to  which  add  40  feet  for  the  width  of  the  two  piers,  we  have 
1,940  feet,  or  30  feet  less  than  the  width  of  the  river  at  low  water. 
One  span  730  feet  long  and  two  spans  600  feet  long  iji  the  clear  will  make, 
with  40  feet  for  the  width  of  two  piers,  a  bridge  1,970  feet  long.  It  is 
l>etter  to  add  the  30  feet  to  the  main  span,  rather  than  divide  it  between 
the  shorter  spans. 

Plans  may  be  submitted  by  the  railway  and  bridge  company  giving 
a  main  channel-span  on  the  Memphis  side  of  the  river  730  feet  long  in 
the  clear  at  low  water,  and  two  other  spans  600  feet  long  in  tbe  dear 
at  low  water,  the  end  piers  to  be  placed  at  low  water  on  either  shore, 
so  that  the  three  spans  will  cover  the  entire  width  of  the  river  at  low 
water.  All  the  necessary  aids  to  navigation  in  passing  under  the 
bridge  can  not  now  be  determined,  but  the  railway  and  bridge  company 
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may  cousider  the  qaestion  of  a  guidiDg  pier,  with  proper  guards  to  the 
brjdge  pier  on  the  Memphis  side,  for  protection  to  navigation,  or  that 
of  placing  the  pier  on  the  Memphis  side  in  9  feet  of  water  at  the  highest 
«ta£:e,  making  the  long  span  770  Jeet. 

The  law  requires  that  the  bhdge  shall  be  so  constructed  as  to  provide 
for  the  passage  of  wagons  and  vehicles  of  all  kinds  and  for  the  transit 
of  animals. 

Drawings  must  be  submitted  in  compliance  with  the  law,  showing  a 
€ros8-section  of  the  biidge  and  the  roadways  proposed. 

William  O.  Endicott, 

Secretary  of  War, 


JiEPORT  OF  BOARD  OF  ENGINEERS. 

Memphis,  Tenn.,  May  26,  1888. 

Sir:  The  Board  of  Officers  of  the  Corps  of  Engineers,  U.  S.  Army, 
oonveued  by  Special  Orders  No.  26,  dated  Headquarters  Gorps  of  En- 
gineers, U.  S.  Army,  Washington,  D.  C,  May  10, 1888,  to  examine  and 
report  upon  the  plans  of  the  proposed  bridge  across  the  Mississippi 
Biver  at  Memphis,  Teuu.,  submitted  by  the  Kansas  City  and  Memphis 
Bailway  and  Bridge  Company,  would  respectfully  submit  the  following 
report: 

Before  entering  upon  the  details  of  the  proposed  bridge  it  is  advis- 
able to  describe  the  locality. 

The  city  of  Memphis  is'  situated  on  a  bluff  on  the  left  bank  of  the 
Mississippi  Biver,  at  the  confluence  of  Wolf  Biver,  and  has  a  water- 
front on  the  Mississippi  of  about  3  miles,  beginning  at  the  mouth  of  Wolf 
Biver  and  extending  to  near  the  head  of  President's  Island.  At  this 
island  the  river  divides  into  two  channels  of  nearly  equal  size.  The 
western  channel  was  the  main  channel  until  within  the  last  two  years, 
«ince  which  time  the  best  water  has  been  found  in  the  eastern  channel, 
though  the  difference  between  the  two  in  navigability  is  not  great. 

On  the  shore  opposite  Memphis  is  the  small  village  of  Hopefield, 
mainly  occupied  by  persons  employed  at  the  railroad  transfer  boats. 

Above  the  city  there  is  a  sharp  bend  in  the  river  whose  apex  is  about 
4  miles  above  Wolf  Biver.  From  this  bend  the  current  sets  directly 
towards  the  Memphis  shore,  with  a  strong  sconr  against  the  upper  side 
of  the  Hopefield  peninsula.  Since  1877  half  a  mile  in  width  of  the  point 
of  this  peninsula  has  washed  away,  and  the  present  point  is  about  a 
mile  iurther  down-stream  than  was  the  case  eleven  years  ago.  Formerly 
the  current  struck  the  left  bank  above  the  mouth  of  Wolf  Biver,  and 
followed  the  Memphis  front  tangentially.  As  the  point  of  impact  moved 
down-stream  the  angle  of  the  current  with  the  Memphis  ehore  became 
more  nearly  a  right  angle,  and  the  scouring  effect  on  the  bank  became 
«o  great  that  expensive  works  of  protection  had  to  be  built  along  a  large 
part  of  the  city  front.  To  prevent  this  condition  from  getting  worse  it 
was  also  necessary  to  revet  the  upper  side  of  the  Hopefleld  peninsula. 
The  Memphis  revetment  extends  over  about  2  miles  of  the  city  front, 
and  has  been  very  successful,  but  should  be  continued  to  the  lower  end 
of  the  bluffs.  The  Hopefield  revetment  extends  over  a  distance  of  about 
2i  miles,  and  ought  to  have  been  carried  to  the  point,  a  further  distance 
of  about  a  mile,  but  it  was  necessarily  stopped  by  lack  of  funds. 

In  passing  the  front  of  Memphis  a  floating  object  comes  out  of  the 
Hopefield  Bend  heading  straight  for  the  upper  end  of  the  city  wharf; 
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it  is  then  deflected  to  the  right  by  the  current,  tarning  an  angle  of  100 
degrees  while  passing  the  main  part  of  the  city,  and  tarning  another 
angle  of  about  25  degrees  to  the  lett  while  passing  into  the  eastern  or 
Tennessee  chute  of  President's  Island.  Should  it,  however,  be  drawn 
into  the  western  or  Arkansas  chute,  it  would  turn  an  angle  to  the  right 
of  about  90  degrees. 

This  is  the  course  that  all  river  craft  must  follow  as  they  pass  the 
city  of  Memphis,  and  the  excessive  curvature  in  a  short  distance,  with 
its  accompanying  whirls  and  boils,  is  the  reason  why  this  part  of  the 
river  is  always  dreaded  by  navigators.  We  have  been  informed  that 
coal  tows  never  attempt  to  run  Memphis  at  night,  and  we  know  that 
the  only  tow  of  coal  that  passed  Memphis  while  the  Board  was  in  ses- 
sion, towed  by  the  TV'.  W.  O^Neil^  laid  up  all  night  at  a  point  above  the 
mouth  of  Wolf  River,  although  the  stage  of  the  river  was  only  about 
23  feet  on  the  gauge,  high  water  being  35.3  feet  on  the  same  gauge. 

On  the  other  hand,  we  are  informed  by  Captain  Haarstick,  president 
of  the  Mississippi  Valley  Transportation  Company,  that  his  tows,  which 
are  chiefly  used  to  carry  grain,  flour,  and  merchandise,  are  forced  by 
competition  to  run  night  and  day,  and  that  their  pilots  have  standing 
orders  to  "flank"  all  sharp  bends  of  the  river,  in  which  class  the  bend 
at  Memphis  is  one  of  the  chief. 

Accompanying  this  report  are  two  diagrams,  showing  the  actual  posi- 
tions at  short  intervals  of  several  tows  while  passing  the  Memphis  Bend, 
which  indicate  the  method  of  "flanking"  bends  more  clearly  than  can 
be  described  in  words.  These  diagrams  were  furnished  by  officers  of 
the  Mississippi  River  Commission.  It  will  be  noted,  however,  that  they 
refer  to  stages  below  high  water,  at  which  times  the  current  of  the  river 
is  considerably  reduced,  and  the  difficulty  of  flanking  the  bends  is  pro- 
portionately lessened. 

In  accordance  with  the  requirements  of  the  acts  of  Congress  author- 
izing the  construction  of  this  bridge,  the  engineers  of  the.  bridge  com- 
pany made  current  observations  at  the  proposed  site,  and  found  the 
following  velocities  in  the  part  of  the  river  to  be  covered  by  the  eastern 
or  Tennessee  span  of  the  proposed  bridge : 

Gauge-reading: 

Miles  per  hoar. 

35  feet 8.34 

24.80  feet « 

20. 50  feet « 

The  reading  on  the  Memphis  gauge  of  local  highest  water  is  35.3  feet. 

The  Board  met  at  Memphis  on  the  24th  instant,  and  on  that  day  and 
the  25th  held  public  sessions  in  the  United  States  Engineer  Office,  and 
heard  all  parties  who  desired  to  present  their  views.  They  also  in- 
spected theentire  front  of  Memphis  from  the  head  of  the  Hopefteld  revet- 
ment to  the  head  of  President's  Island,  and  floated  along  the  city  front 
with  the  boat  in  the  position  occupied  by  tows  in  flanking  the  Memphis 
Bend,  the  boat  being  under  the  control  of  one  of  the  pilots  of  the  Missis- 
sippi Valley  Transportation  Company. 

In  accordance  with  the  special  instructions  to  the  Board,  all  parties 
who  presented  themselves  were  requested  to  give  their  views  in  writing, 
and  all  such  statements  and  all  letters  received  |ire  .appended  to  this 
report.  No  communication  was  received  from  the  Coal  Exchange  of 
Pittsburgh,  or  from  any  coal  operator.  The  only  representations  of  the 
Ohio  River  coal  interests  who  put  in  an  appearance  were  two  pilots,  who 
belonged  to  a  tow  returning  up-stream,  which  happened  to  reach  Mem- 
phis while  the  Board  was  in  session. 
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After  carefal  consideration  of  the  facts  before  it,  the  Board  has  come 
to  the  unanimous  conclusion  that  the  site  selected  by  the  bridge  engi- 
neers is  the  best  that  there  is  along  the  Memphis  Front  for  the  construc- 
tion of  a  bridge,  and  that  theclear  height  of  75  feet  above  highest  water 
is  all  that  should  be  required.  The  river  interest  is  unanimous  in  re- 
questing that  the  channel-span  be  placed  next  to  the  Tennessee  shoi-e, 
and  the  Board  fully  agrees  with  this  view.  It  was  also  the  opinion  of 
the  river  men  that  the  shore-pier  on  the  Tennessee  side  should  be  at  or 
near  high-water  mark,  so  that  this  pier  might  be  out  of  water,  and  the 
shore  be  run  as  if  no  pier  were  there.  The  Board  recommends  that  this 
pier  be  placed  where  it  will  be  in  9  feet  of  water  at  the  highest  stage, 
because  the  barges  that  run  at  such  stages  draw  9  feet,  and  are  there- 
fore no  more  apt  to  hit  the  pier  than  the  shore ;  moreover,  9  feet  at  ex- 
treme high  water  means  less  than  9  feet  at  ordinary  high  water,  and  it 
is  deemed  necessary  to  keep  the  outer  channel-pier  as  far  out  in  the 
river  as  circumstances  will  admit. 

The  serious  and  difficult  question  before  the  Board  is  the  clear  width 
of  water-way  to  be  given  under  the  channel-span.  Major  Ernst  and 
Captain  Kingman  are  in  favor  of  a  clear  water-way  of  1,000  feet,  for  the 
following  reasons : 

The  proiK)sed  location  of  the  bridge,  while  perhaps  as  favorable  as 
any  that  can  be  found  within  a  reasonable  distance  from  Memphis,  is 
cne  that  presents  peculiar  difficulties  for  the  accommodation  of  naviga- 
tion. All  of  those  persons  who  have  appeared  before  the  Board  in  the 
defense  of  the  navigation  interest  have  declared  that  at  this  point  it 
would  frequently  be  necessary  for  heavy  tows  to  pass  under  the  bridge 
"broadside  on;''  that  is,  with  the  direction  of  their  greatest  length  at 
right  angles  with  the  current  and  parallel  with  the  bridge.  As  the  ve- 
locity of  the  current  at  high  water  is  frequently  as  much  as  8^  miles  per 
hour,  there  will  often  be  great  difficulty  in  "straightening  out"  before 
reaching  the  bridge,  and  sometimes  this  will  be  im possible.  They  think 
that  the  claim  of  the  navigation  interest  in  this  respect  is  reasonable. 

The  length  of  the  tows  of  grain  barges  is  about  660  feet ;  that  of  coal 
tows  is  sometimes  as  much  as  900  feet.  Tn  one  case  a  length  of  1,032 
feet  is  reported.  To  accommodate  a  tow  900  feet  long  a  clear  width  of 
channel-way  of  1,000  feet  between  piers  will  aftbrd  but  scant  margin. 
That  width  will  afford  only  a  safe  margin  for  the  more  valuable  tows 
of  grain  barges,  which  measure  660  feet  in  length.  1 1  is  the  width  asked 
for  by  the  navigation  interest  unanimously,  and  it  should,  in  the  judg- 
ment of  the  officers  mentioned,  be  accorded. 

The  completion  of  the  revetments  in  Hopefield  and  Memphis  bends 
is  essential  to  the  preservation  of  a  state  of  affairs  even  as  favorable  as 
that  which  now  exists,  as  will  be  explained  further  on.  No  improve- 
ment is  to  be  expected,  bnt  if  for  any  reason  the  revetment  should  not 
succeed  in  preventing  further  movement  of  the  Memphis  Bend,  the  ap- 
proach TO  the  proposed  location  of  the  bridge  will  become  less  and  less 
favorable  as  time  advances.  Any  doubt  as  to  the  proper  length  of 
span  should  therefore  be  thrown  in  favor  of  the  greater  length. 

An  increase  of  the  water-way  from  700  to  1,000  feet  will  no  doubt  in- 
crease the  cost  of  the  bridge,  but  even  thus  the  cost  may  be  much  less 
than  the  sums  expended  upon  some  other  bridges  in  the  country,  and 
it  need  not  be  prohibitory. 

The  Board  has  therefore  to  state  that  a  majority  of  its  members  re- 
port the  clear  width  of  channel-way  required  at  Memphis  to  be  1,000  feet. 

The  law  requires  that  the  side  spans  should  not  be  less  than  600  feet 
in  length.    In  the  judgment  of  the  Board  this  provision  is  unnecessary. 
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and  coald  wisely  be  omitted  in  future  laws  for  Mississippi  bridges,  as 
the  great  cost  of  piers  in  the  Mississippi  Kiver  compels  the  constractioii 
of  side  spaus  that  must  of  necessity  be  wide  enough  for  all  ascending 
craft  or  for  single  boats  descending  the  river,  while  all  descending  tows 
will  of  necessity  take  the  channel.  There  is  a  positive  objection  to  fix- 
ing the  lengths  of  side  spans  by  legislation,  as  the  long  channel-spans 
will  almost  necessarily  be  built  on  the  cantilever  system,  and  in  such 
construction  the  length  of  the  cantilever  span  fixes  the  length  of  the 
adjacent  counterbalancing  spans.  Inasmuch  as  the  law  in  the  present 
case  fixes  the  ^^  other  ^pans"  at  600  feet,  it  is  evident  that  the  second 
span  from  the  Tennessee  shore  must  have  this  length.  The  third  span 
will  reach  the  Arkansas  shore,  and  can  not  be  made  600  feet  over  the 
water-way,  as  there  is  not  water-way  enough  for  a  span  of  such  length 
if  the  channel-space  be  1,000  feet,  the  width  of  water-way  at  the  se- 
lected crossing  being  but  1,970  feet,  out  of  which  must  be  deducted 
the  widths  of  the  piers.  The  last  pier  of  the  bridge  should  therefore  be 
on  the  edge  of  the  Arkansas  bank. 

It  is  recommended  that  the  bridge  company  be  required  to  protect 
the  river  banks  for  a  reasonable  distance  above  and  below  their  bridge 
line,  so  as  to  preserve  the  present  shorelines  and  prevent  the  forma- 
tion of  water-ways  behind  the  shore  piers.  It  is  thought  that  such  pro- 
tection should  extend  from  a  point  about  300  feet  above  the  line  of  the 
bridge  to  a  point  about  50  feet  below.  The  bank  between  high  and  low 
water  lines  should  be  paved. 

The  Board  is  in  serious  doubt  as  to  the  expediency  of  permitting  any 
bridge  at  all  to  be  built  in  this  stretch  of  river  until  it  has  received  a 
fixed  regimen.  It  is  evidently  vital  to  the  navigation  interests  that  the 
channel  at  the  site  of  a  bridge  should  be  permanent ;  otherwise  a  change 
in  channel  might  be  an  embargo  to  navigation.  It  therefore  seems  im- 
perative that  the  work  of  fixing  the  river-^ront  at  Memphis  should  be 
completed,  and  this  work  seems  essential  'whether  the  bridge  be  built 
or  not. 

The  completion  and  strengthening  of  therevetment  inHopefield  Bend 
and  the  continuation  of  the  Memphis  revetment  to  the  lower  end  of  the 
bluffs  seem  vitally  necessary  to  the  successful  maintenance  of  a  naviga- 
ble channel  at  the  site  of  the  proposed  bridge,  and  the  Board  desires 
that  its  approval  of  the  construction  of  the  proposed  bridge  shall  be 
considered  as  contingent  on  the  completion  of  this  collateral  work. 

It  is  also  the  opinion  of  the  Board  that  the  proposed  bridge,  what- 
ever its  channel-span,  would  be  in  danger  of  becoming  a  menace  to  nav- 
igation in  case  the  main  channel  of  the  river  should  return  to  the  Ar- 
kansas side  of  President's  Island.  It  is  believed  that  the  present 
favorable  conditions  should  be  assured  by  the  construction  of  a  sill 
across  the  Arkansas  chute,  and  that  any  tendency  for  a  return  of  the 
river  to  this  chute  should  be  vigorously  repressed. 

The  river-work  above  named  is  remote  from  tiie  bridge,  and  its  char- 
acter and  conditions  are  such  that  it  should  be  done  at  the  expense  of 
the  United  States. 

Bespectfully  submitted.  O.  H.  Ernst, 

Major  of  Engineers. 
Dan.  C.  Kingman, 

Captain  of  Engineers. 
Cassius  E.  Gillette, 
First  Lieut,  of  Engineers^ 
Recorder. 

The  Chief  of  Engineers.  U.  S.  A. 
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The  above  report  expresses  my  views  in  every  particular  except  as  to 
length  of  span.  On  this  point  I  am  of  the  opinion  that  a  channelspace 
of  700  feet  in  the  clear,  with  one  pier  resting  on  the  shore,  so  that  the 
shore  itself  will  serve  as  a  guiding  dike  to  lead  into  the  channel  space 
is  equivalent  in  safety  to  a  channel  space  from  100  to  2C0':eet  wider  not 
placed  near  the  shore.  I  therefore  hold  that  700  feet  of  clear  water-way, 
placed  as  proposed,  is  equivalent  to  about  850  feet  placed  away  Trom 
the  shore,  as  is  usually  the  case.  As  the  last-named  length  is  350  feet 
greater  than  the  channel  space  provided  by  the  bridges  over  the  Ohio 
at  Heuderson  and  Cairo  for  the  same  coal  tows  that  pa«s  Memphis,  I 
consider  a  channel  space  of  700  ieet  adjacent  to  the  Tennessee  shore 
as  afibrding  ample  accommodation  to  coal  fleets,  and  I  believe  that 
whatever  will  answer  their  requirements  will  necessarily  meet  those  of 
the  Mississippi  Valley  Transportation  Company. 

The  bridge  location  is  3  miles  below  the  mouth  of  Wolf  Eiver  and 
about  1,000  feet  below  the  point  at  which  the  curve  along  the  Mem- 
phis Front  connects  with  the  reverse  curve  that  passes  east  of  Presi- 
dent's Island.  All  tows  that  pass  the  lower  end  of  Memphis  ought  to 
be,  and  except  in  case  of  accident  will  be,  in  a  position  parallel  with 
the  shore  before  they  reach  the  site  of  the  bridge,  and  therefore  they 
should  experience  no  difficulty  in  passing  through  even  a  narrower 
space  than  700  feet.  It  is  certain  that  all  diagrams  of  tows  passing 
Memphis  which  the  Board  has  been  able  to  procure  show  that  this 
statement  is  correct  in  the  cases  shown  thereon.  In  my  opinion  this 
will  always  be  the  case,  except  when  the  machinery  of  the  tow-boat  be- 
comes disabled  just  above  the  bridge  and  the  tow  drifts  down  at  the 
mercy  of  the  current.  Such  a  casualty  may  never  happen,  and  in  view 
of  the  extraordinary  difficulties  of  building  any  bridge  at  Memphis  on 
account  of  the  impossibility  of  reaching  an  incompressible  stratum,  on 
which  to  found  the  piers,  and  the  rapid  rate  at  which  the  cost  of  super- 
structure increases  with  an  increase  of  span,  it  does  not  seem  just  to 
the  great  land-transportation  interests,  that  also  deserve  consideratiou, 
to  impose  a  (greater  burden  than  is  necessary  to  meet  the  ordinary  re- 
quirements of  navigation.  If  machinery  is  deranged  or  stopped  above  a 
bridge  there  is  no  telling  where  the  tow  will  land,  andal,0001ootspan  may 
prove  no  safer  than  a  700-foot  one.  The  latter  is  longer  than  any  truss 
span  thus  far  built  in  the  world,  and  is  only  exceeded  by  the  cantalever 
spans  now  constructing  in  Scotland  over  the  Frith  of  Forth,  where  the 
absolute  impractibility  of  intermediate  piers  made  such  enormous  spans 
an  unavoidable  necessity.  The  latter  site  has,  however,  the  great  ad- 
vantage over  the  Memphis  site  of  having  foundations  of  solid  rock, 
either  out  of  water  or  slightly  submerged,  or  of  bowlder  clay  as  hard 
as  rock,  and  at  a  moderate  depth  below  water. 

It  is  true  that  a  suspension  bridge  might  be  built  at  this  place,  but 
engineers  who  make  a  specialty  of  bridge  construction  are  so  much  op- 
posed to  suspension  bridges  for  railroad  purposes,  for  reasons  that  they 
consider  satisfactory,  that  it  does  not  seem  right  to  force  on  them  a  kind 
of  bridge  which  they  consider  inadmissible. 

The  fact  that  the  great  coal-shipping  interest  neither  sent  a  represent- 
ative to  the  meeting  of  the  Board  nor  addressed  them  any  communi- 
cation whatever  seems  to  show  that  it  considers  the  minimum  provis- 
ions of  the  law  as  satisfactory.  [Since  the  above  was  written  I  have 
received  a  dispatch  from  a  committee  of  the  Coal  Exchange  requesting 
a  channal  span  of  1,000  feet.]  On  the  other  hand,  the  Mississippi  Yalley 
Transportation  Company  operates  a  route  where  there  never  have  been 
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any  bridges,  and  in  the  absence  of  experience  they  appear  to  exagger- 
ate the  difficulties  and  dangers  of  passing  them. 

Wm.  B.  Merrux, 
Lie^it.  Colonel  of  Engineers. 


rupplkmental  report  op  board  of  engineers. 

United  States  Engineer  Office, 

Galveston^  Tex.^  June  3, 1S88. 

Sir  :  The  Board  of  Engineers  convened  at  Memphis,  Tenn.,  by.  Special 
Orders  26,  from  Headquarters  Corps  of  Engineers,  dated  May  10, 1888, 
to  examine  and  report  upon  the  plans  of  the  proposed  bridge  across  the 
Mississippi  Eiver  at  that  place  submitted  by  the  Kansas  City  and  Mem- 
phis Eailway  and  Bridge  Company,  were  unable  to  agree  as  to  the 
proper  width  of  channel- way  which  should  be  provided  under  the  main 
span. 

Before  leaving  Memphis  they  prepared  a  report,  which  they  all  signed, 
in  which  both  the  majority  and  minority  views  upon  this  point  were 
briefly  stated.  Subsequently,  when  the  members  of  the  Board  had  re- 
turned to  their  stations,  the  senior  member,  who  had  the  report  in  his 
custody  and  who  was  in  the  minority  upon  the  point  referred  to,  changed 
his  mind  as  to  the  degree  of  elaboration  which  he  thought  his  views 
should  receive,  and  proposed  to  make  some  extensive  alterations  in  the 
report,  at  the  same  time  suggesting  by  mail  to  the  majority  that  they 
might  likewise  make  alterations.  While  the  majority  had  been  willing, 
out  of  courtesy  to  the  minority,  to  admit  his  views  to  their  report,  so 
long  as  these  views  were  moderately  and  briefly  stated  like  their  own, 
they  could  not  permit  the  argument  Anally  adopted  hy  him  to  become 
part  of  their  report.  The  time  required  to  recall  and  reconstruct  the 
original  report  could  not  well  be  taken,  owing  to  the  great  distance  apart 
of  the  members,  and  the  fact  that  the  report  had  already  been  called 
for  by  the  War  Department.  The  majority  therefore  consented  by  tel- 
egraph to  the  omission  from  the  report,  of  the  minority  views,  and  to 
their  being  appended  as  a  supplemental  report,  with  the  understanding 
that  an  opportunity  should  be  given  them  to  answer,  in  a  further  sup- 
plemental report,  the  argument  of  the  minority. 

It  seems  to  them  that  a  fuller  statement  of  their  side  of  the  question 
should  be  made  than  was  considered  necessary  in  their  original  report^ 
when  the  discussion  of  the  question  had  not  assumed  a  controversial 
character.  They  propose  to  make  this  statement  in  the  form  of  an 
answer  to  the  various  points  in  the  argument  of  the  minority. 

(1)  The  minority  expresses  the  opinion  that  if  a  pier  be  placed  upon 
the  shore,  so  that  the  shore  itself  will  serve  as  a  guiding-dike,  the 
channel- way  adjoining  the  pier  may  be  from  100  to  200  ieet  less  in 
width  than  if  the  pier  were  out  in  the  stream,  without  increasing  the 
difficulties  of  passage. 

Without  expressing  any  opinion  as  to  the  accuracy  of  this  estimate, 
the  majority  remark  that  it  is  not  practicable  to  build  a  pier  which  sh^l 
occupy  the  i>osition  described  at  all  stages  of  the  river.  The  shore-line 
changes  as  tbe  water  rises  and  falls.  A  pier  placed  at  or  near  the  shore- 
line at  high  water  is  a  long  way  from  the  shoreline  at  low  water. 

(2)  From  the  above  the  minority  concludes  that  a  700-ibot  channel- 
way  near  the  shore  is  equivalent  to  850  feet  out  in  the  stream,  and  that 
this  being  350  feet  greater  than  the  channel-ways  provided  at  Hender- 
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son  and  Cairo,  upon  the  Ohio  River,  through  which  the  coal  tows  pass, 
the  latter  should  have  no  difficulty  in  passing  a  700-foot  space  at  Mem- 
phis ;  also  that  a  space  that  will  accommodate  the  coal  tows  will  accom- 
modate the  grain  tows ;  hence  that  a  700-foot  space  is  sufficient. 

Without  commenting  at  length  upon  the  facility  with  which  700  is 
transferred  into  a  number  350  greater  than  500^  the  majority  remark 
that  no  comparison  can  be  made  between  the  Ohio  iiiver  and  the  Mis- 
sissippi River,  particularly  the  Mississippi  River  at  Memphis,  with  re- 
spect to  the  difficulties  of  navigation.  The  coal  tows  which  have  man- 
aged to  get  through  the  Henderson  Bridge  do  not  attempt  to  navigate 
the  Memphis  Bend  at  night  even  now,  when  there  is  no  bridge.  If 
they  fear  to  pass  at  night  through  a  free  river,  say,  1,900  feet  wide,  it  is 
not  a  fair  assumption  that  they  can  easily  pass  in  daytime  through  a 
space  700  feet  wide ;  at  all  events  the  two  pilots  who  appeared  before 
the  Board  from  the  coal  tows  then  at  Memphis,  declared  that  they  re- 
quired 1,000  feet. 

(3)  The  minority  states  that  all  tows  which  ^'pass  the  lower  end  of 
Memphis  ought  to  be,  and  except  in  case  of  accident  will  be,  in  a  posi- 
tion parallel  with  the  shore  before  they  reach  the  site  of  the  bridge." 

This  is  the  pith  of  the  entire  subject.  If  this  be  true,  than  a  700- foot 
channel-way  is  sufficient.  All  of  the  river-m^n  who  appeared  before 
the  Board  say  that  it  is  not  true.  The  members  of  the  majority  have 
personally  observed  the  manipulation  of  the  heavy  tows,  and  they  are 
quite  prepared  to  believe  what  the  river-men  tell  them.  That  the  tows 
will  generally  be  straightened  out  may  be  granted.  That  they  will 
sometimes  be  compelled  to  pass  under  the  liridge  '^  broadside  on"  has 
been  proved  to  the  satisfaction  of  the  majority,  and  this  notwithstand- 
ing thatthey  be  handled  with  all  the  skill  that  the  best  navigators  possess 
and  that  all  machinery  and  other  appliances  be  in  good  order.  The 
diagram  submitted  with  the  report  of  the  Board  show  the  positions  of  a 
few  tows  passing  through  Memphis  Bend  as  they  happened  to  pass 
upon  the  days  of  observation.  Naturally  the  tows  are  shown  in  the 
positionswhichtheygenerallyoccupy;  that  is,  "  straightened  out"  by  the 
time  they  reach  the  site  of  the  bridge.  But  these  diagrams  may  be 
very  misleading,  for  the  reason  that  an  idea  is  conveyed  to  the  mind 
much  more  forcibly  through  the  eye  than  through  the  ear.  The  dia 
grams  were  forwarded  because  they  are  an  important  part  of  the  infor- 
mation collected,  but  the  statement  should  be  emphasized,  that  they 
represent  only  what  is  usual,  and  not  by  any  means  all  that  a  bridge 
must  provide  for. 

(4)  The  minority  refers  to  the  great  difficulty  of  building  a  bridge  at 
Memphis,  on  account  of  the  compressibility  of  the  soil  upon  which  the 
piers  must  rest,  to  (he  rapid  rate  at  which  the  cost  of  superstructure 
increases  with  an  increase  of  span,  and  to  the  importance  of  placing  no 
unnecessary  obstacle  in  the  way  of  the  land  transportation  which  de- 
sires to  cross  the  river. 

The  Board  had  before  it  no  estimate  of  what  the  l,000foot  span  would 
cost.  The  majority  consider  this  a  matter  of  secondary  importance. 
They  are  thorough  believers  in  the  value  and  importance  of  land  trans- 
portation, and  they  desire  to  see  the  bridge  built.  But  they  can  not 
agree  that  the  saving  of  a  few  hundred  thousand  dollars,  or  even  mill- 
ions, to  the  bridge  company  will  justify  placing  in  the  stream  an  ob- 
struction worse  than  those  which  the  Government  is  now  expending 
millions  to  remove.  The  soil  upon  which  the  piers  must  rest  is  not  the 
best,  but  it  is  suitable  for  the  support  of  heavy  weights. 

The  practicability  of  building  1,000  foot  spans  has  not  been  ques- 
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tioned.  They  can  uodoubtedly  be  built,  and  at  a  cost^  in  the  jadgment 
of  the  majority,  much  less  than  that  of  certain  other  bridges  now  in 
operation. 

(5)  From  the  fact  that  the  great  coal-shipping  interest  did  not  for- 
mally protest  before  the  Board  against  the  700  foot  channel-way  pro- 
vided as  a  minimum  in  the  law,  the  minority  concludes  that  that  interest 
considers  the  700-foot  space  sufficient. 

The  evidence  of  the  two  pilots  engaged  in  the  coal  business  has  al- 
ready been  referred  to. 

They  stated  that  700  feet  was  not  sufficient,  and  that  they  needeil 
1,000  feet.  That  the  owners  did  not  formally  appear  before  the  Board 
was  a  matter  of  surprise. 

It  was  explained  by  the  statement  that  an  unexpected  rise  in  the 
Ohio  Biver  had  brought  upon  them  a  sudden  rush  of  business.  But 
whether  they  remained  absent  from  goo<l  reasons  or  no  reasons,  it  is 
not  a  fair  assumption  that  they  are  content  with  700  feet.  They  are 
merely  the  temporary  users  of  a  great  public  highway  which  is  under 
the  guardianship  of  the  Government,  and  they  might  fairly  presume 
that  the  War  Department  would  protect  that  highway  and  would  not 
accord  to  the  opposing  interiist  everything  that  was  not  prohibited  by 
law.  At  all  events  the  Government  is  not  protecting  merely  the  inter- 
ests of  those  now  engaged  in  river  traffic.  It  is  protecting  the  high- 
way itself  for  the  use  of  future  generations  as  well  as  the  present. 

The  neglect  or  indifference  of  the  present  coal  operators  is  not  good 
reasons  for  depriving  posterity  of  the  free  use  of  a  great  river. 

(6)  The  minority  thinks  that  the  Mississippi  Valley  Transportation 
Company  exaggerates  the  difficulties  and  dangers  of  passing  bridges  be- 
cause it  operates  a  route  which  has  heretofore  been  free  of  them.  The 
able  manager  and  the  experienced  navigators  of  that  com]>any,  and  those 
who  know  them,  will  be  surprised  to  hear  that  they  do  not  understand 
what  their  business  requires.  But  the  majority  can  judge  for  them- 
selves in  this  matter.  There  are  the  tows  of  a  given  size  approaching 
a  given  site  in  a  given  way.  They  are  immense  unwieldy  masses,  float- 
ing down  an  inclined  surface  in  a  current  of  8^  miles  per  hour.  How 
ranch  space  do  they  require  to  pass  safely  under  the  bridge? 

A  short  trip  upon  one  of  the  tows  will  enable  any  intelligent  person 
to  form  an  opinion  upon  the  subject. 

In  conclusion,  the  majority  reiterate  their  opinion  that  bad  as  the 
approaches  to  the  proposed  site  of  the  bridge  are  now,  they  are  likely 
to  become  worse,  and  can  not  become  better,  and  that  the  clear  width 
of  channel-way  required  to  prevent  the  bridge  from  being  an  unneces- 
sary obstruction  to  navigation  is  1,000  feet. 
Very  respectfully,  your  obedient  servants, 

O.  H.  Ernst, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 
Dan.  C.  Kingman, 
Captain  of  Engineers. 


letter  from  MESSRS.  MORISON  &  CORTHELL. 

Washington,  August  3, 1888. 
Sir:  On  the  5th  of  May,  1888,  in  accordance  with  the  request  of 
Mr.  George  H.  Nettleton,  president  of  the  Kansas  City  and  Memphis 
Railway  and  Bridge  Company,  we  presented  to  you  at  the  hands  of  our 
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Mr.  Corthell,  for  yonr  approval,  the  maps,  plans,  and  papers  relating  to 
the  proposed  bridge  over  the  Mississippi  Eiver  at  Memphis,  Tenn. 

In  conformity  with  the  indorsement  dated  July  10, 1888,  made  by  you 
on  the  report  of  the  Board  of  Engineers,  provided  for  in  the  act  of 
Congress  approved  April  24, 1888,  we  now,  by  the  hands  of  our  Mr. 
Morison,  present  to  you  for  approval  a  new  plan,  elevation,  and  sec- 
tion in  duplicate,  in  conformity  with  the  requirements  of  yonr  indorse- 
ment of  July  10. 

We  understand  that  all  other  papers  are  complete  and  meet  with 
your  approval. 

We  believe  that  this  plan  has  been  made  in  strict  conformity  with 
your  opinion,  and  in  behalf  of  the  Kansas  City  and  Memphis  Railway 
and  Bridge  Company  would  request  that  an  approval  of  this  revised 
plan  and  of  the  location  already  made  be  given  as  early  as  is  consistent 
with  the  rules  of  your  Department. 

We  are,  very  respectfully,  yours, 

Morison  &  Corthell. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 

[First  iDdorsement] 

War  Department,  Augtist  7, 1888. 
Respectfully  referred  to  the  Acting  Judge- Advocate-General  to  pre- 
pare the  formal  approval  of  plans  submitted  August  3,  with  the  con- 
dition that  the  passage  of  wagons  and  vehicles  of  all  kinds  be  provided 
for,  as  proposed  by  Mr.  Morison  in  his  letter  of  August  4. 

The  right  to  require  changes  in  said  structure,  if  the  public  interest 
demands  them,  being  reserved  to  the  Secretary  of  War  in  section  9  of 
said  act. 
By  order  of  the  Secretary  of  War. 

Sam'l  Hodgkins, 
Acting  Chief  Cleric. 

[Second  indorsement.] 

War  Department, 
Judge- Advocate-General's  Office, 

WashiTigton,  D.  0.,  August  9,  1888. 
Bespectfully  returned  to  the  Secretary  of  War,  with  draught  of  an 
instrument  for  his  approval  of  the  plans  and  map  of  location  of  a  pro- 
posed bridge  across  the  Mississippi  River,  containing  conditions  as  di- 
rected in  the  preceding  indorsement. 

G.  !NORMAN  LlEBER, 

Acting  Judge- Advocate- Oeneral. 


WW  23. 

REPORTS  RESPECTING  INTERFERENCES  WITH  NAVIGATION  BY  BRIDGES, 
CAUSEWAYS,  AND  OTHER  STRUCTURES. 

letter  op  the  secretary  op  war. 

War  Department, 
Washington  City^  December  18, 1885. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate,  in  compliance  with  section  2  of  the  river  and  harbor  act  of  July 
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5, 1884,  a  letter  from  the  Chief  of  Engineers,  dated  the  12  th  instant,  and 
its  accompanying  copies  of  reports  from  officers  of  the  Corps  of  Engi- 
neers, relating  to  bridges,  causeways,  or  stractures  now  erected  or  in 
process  of  erection  which  do  or  will  interfere  with  free  and  safe  naviga- 
tion. 

William  C.  Endicott, 

ISecretary  of  War. 

The  President  pro  tempore  of  the  United  States  Senate. 


letter  of  the  chief  of  engineers. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington.  D.  0.,  December  12, 1885. 
Sir  :  Section  2  of  the  river  and  harbor  act  of  July  5,  1884,  requires  of 
the  Secretary  of  War  that— 

He  shall  alao  report  [to  Congress]  whether  any  bridges,  causeways,  or  stnictares 
now  erected  or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  navi^tion, 
and  if  they  do  or  will  so  interfere,  to  report  the  best  mode  of  altering  or  constructing 
such  bridges  or  causeways  so  as  to  prevent  any  such  obstructions. 

With  the  view  of  supplying  the  information  desired,  officers  under 
the  direction  of  this  office  were  instructed  to  submit  reports  covering  all 
facts  necessary  to  enable  the  Secretary  of  War  to  comply  with  the  terms 
of  the  extract  above  quoted.  Reports  have  been  received  Irom  officers 
in  charge  of  river  and  harbor  districts,  and  I  have  the  honor  to  submit 
herewith  copies  of  such  of  them  as  report  instances  of  bridges,  cause- 
ways, or  structures  now  erected  or  in  process  of  erection  that  do  or  will 
interfere  with  free  and  safe  navigation,  with  re6ommendations  as  to  the 
best  mode  of  altering  or  constructing  them  as  will  prevent  any  such  ob- 
structions. 

All  other  officers  report  that  there  are  no  instances  in  their  respect- 
ive districts  of  interference  with  free  and  safe  navigation  from  the 
Above-mentioned  causes. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 

Chief  of  Engineers^ 
Brig,  and  Bvt  Maj.  Qen. 

Hon.  William  C.  Endicott, 

Secretary  of  War. 


report  of  major  charles  tv.  raymond,  corps  of  engineers. 

United  States  Engineer  Office, 

Boston^  Mass.,  January  27, 1885. 
General:  In  compliance  with  instructions  contained  in  General 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  dated  July  23, 1884, 
I  have  the  honor  to  submit  the  following  report  with  reference  to  ob- 
structions to  navigation  in  the  district  under  my  charge,  as  specified 
in  sections  2  and  8  of  the  river  and  harbor  act  of  July  5, 1884. 
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A  sketch  map*  allowing  the  location  of  bridges  referred  to  in  the  re- 
port is  also  respectfully  transmitted  herewith. 

•  •••••• 

A  careful  study  has  been  made  of  all  the  bridges  in  the  district. 
Those  which  interfere  with  free  and  safe  navigation  cross  either  the 
Fort  Point  Channel  or  Charles  River  (which  enter  the  upper  harbor  of 
Boston),  and  are  as  follows : 

(1)  FORT  POINT  CHANNEL. 

a.  The  New  York  and  New  England  Railroad  Bridge  interferes  with 
free  and  safe  navigation.    This  arises  from  three  causes. 

(a)  Its  draw-openings  are  too  narrow.  The  bridge  is  situated  be- 
tween the  Congress  Street  and  Mount  Washington  Avenue  bridges  (A 
and  C  on  plan),  being  500  teet  from  the  first  and  1,100  feet  from  tne 
second.  (See  B  on  plan.)  Its  draw-openings  are  40  feet  7  inches  wide, 
being  about  1  foot  7  inches  narrower  than  those  of  bridge  C,  and  nearly 
'4  feet  narrower  than  those  of  bridge  A.  Some  vessels  drawing  from  20 
to  22  feet,  which  could  pass  bridges  A  and  C  at  average  height  water, 
can  not  pass  this  bridge ;  hence,  the  sugar  refineries  using  wharves  lo- 
cated above  l^ridge  C  are  prevented  from  employing  such  vessels. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  widen  the  draw-openings  to  a  least  width  of  42 J  feet.  The 
cost  of  this  altpration  would  probably  not  exceed  $3,000.  It  would  re- 
quire the  suspension  of  travel  across  the  bridge  for  several  days. 

{b)  The  direction  of  the  draw- pier  does  not  conform  with  those  of  the 
piers  of  the  neighboring  bridges;  consequently,  vessels  having  passed 
at  ebb-tide  through  the  draw-opening  on  the  Boston  side  (where  at  pres- 
ent the  water  is  deepest)  are  in  danger  of  colliding  with  the  upper  end 
of  the  draw-pier  of  the  Congress  Street  Bridge. 

The  best  mode  of  altering  this  bridge  so  as  to  prevent  this  obstruc- 
tion is  to  reconstruct  the  lower  part  of  the  draw-pier  so  as  to  align  it 
with  those  of  the  neighboring  bridges.  This  would  cost  about  $5,000, 
and  can  be  done  without  stopping  travel  across  the  bridge. 

(c)  Complaints  have  been  made  that  vessels  are  often  delayed  be- 
cause the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to 
the  many  trains  which  pass  the  bridge  in  quick  succession. 

Under  the  law  of  the  State  of  Massachij  setts,  a  railroad  train  is  allowed 
fifteen  minutes  before  and  after  its  tabular  time,  and  any  approaching 
train  further  reasonable  time  for  crossing  a  draw-bridge ;  hence,  where 
many  trains  are  run  at  short  intervals,  the  draw  may  be  continuously 
closed  for  many  hours. 

No  alteration  of  the  bridge  can  overcome  this  diificulty.  The  incon- 
venience might,  perhaps,  be  somewhat  lessened  by  a  change  in  the 
State  law. 

If  the  project  for  deepening  the  Fort  Point  Channel  to  23  feet  at  mean 
low  water  is  carried  out,  as  recommended  in  my  report  dated  January 
27,  ISSqk,  more  extensive  changes  than  those  above  indicated  must  be 
made  in  this  bridge,  since  its  piles  extend  only  to  22  feet  below  mean 
low  water.  It  does  not,  therefore,  seem  desirable  to  urge  immediate 
action. 

b.  The  Old  Colony  Railroad  Bridge  interferes  with  free  navigation  on 
account  of  the  delay  in  opening  its  draws,  due  to  the  great  number  of 
trains  passing  over  it.    No  alteration  in  the  bridge  is  necessary. 

•Omitted. 
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(2)   CHARLES  RIVER. 

The  seveu  draw-bridges  situated  between  tberivei'«  month  and  East 
Cambridge  (marked  D,  E,  F,  G,  11,  I,  J,  K  on  map*)  interfere  with 
free  navigation,  owing  to  their  proximity  to  each  other.  Although  the 
problem  of  re-arranging  and  modifying  these  bridges  has  been  often  and 
thoroughly  investigated,  no  practical  plan  consistent  with  the  necessi- 
ties of  the  railroad  and  city  travel  has  been  developed. 

The  most  serious  obstructions  to  the  navigation  of  the  river  are  the 
railroad  bridges  (marked  F,  G^  H,  I,  J  on  map*).  The  frequent 
passing  of  trains  renders  delays  in  opening  tbe  draws  unavoidable. 
The  inconvenience  is  greatest  in  connection  with  the  Boston  and  Maine 
Kailroad  Bridge  (marked  G  on  map*)  and  the  consolidated  bridge  of 
the  Eastern  and  Boston  and  Lowell  railroads  (marked  H,  I  on  map^), 
which  has  two  independent  draw-sections.  These  bridges  are  so  near 
together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the  larger 
class  navigating  the  river  to  have  the  three  draws  open  at  the  same 
time.  The  time- tables  of  the  three  railways  not  being  arranged  with 
a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often  im- 
possible, and  long  delays  occur.  It  is  almost  a  rule  for  the  draws  of 
the  Eastern  Railroad  Bridge  to  be  closed  from  four  to  five  hours  at  a 
time  in  the  morning,  and  about  as  many  hours  in  the  afternoon.  In- 
stances have  been  reported  where  as  many  as  twenty-two  vessels  have 
been  thus  detained  for  many  hours. 

These  difficulties  can  not  be  obviated  by  any  practicable  alteration 
of  the  bridges.  Some  improvement  could  be  obtained  by  introducing 
steam-power  for  moving  the  draw-sections,  but  the  benefit  would  be 
comparatively  so  slight  that  it  does  not  appear  to  justify  the  trouble 
and  expense. 

The  obstruction  to  navigation  arising  from  the  bridges  crossing  the 
Fort  Point  Channel  and  the  Charles  liiver,  above  specified,  can  not  be 
removed  or  diminished  by  the  construction  of  booms,  dikes,  piers,  or 
any  other  structures  for  the  guiding  of  vessels. 
Very  respectfully,  your  obedient  servant, 

•  CHAS.   W.  liAYMOND, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT    OF    LIEUTENANTCOLONEL    GEORGE    H.   ELLIOT,   CORPS    OP 

engineers. 

Engineer  Office,  United  States  Army, 

Newport^  K.  J.,  December  8, 1884. 
General:  Referring  to  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  •  •  •  respecting  the  interference 
with  free  and  safe  navigation  of  bridges  and  other  structures  within  my 
district,  I  have  to  state  I  have  visited  Pawtucket  (Seekonk)  Biver,  and 
submit  the  following  report  concerning  the  two  bridges  which  cross 
that  river  just  above  its  confluence  with  Providence  Biver. 

the  WASHINGTON  BRIDGE. 

This  highway  bridge,  originally  built  in  1793,  was  rebuilt  in  1815,  with 
a  draw,  opening  close  to  the  eastern  end  of  the  bridge.    By  reason  of 

•Omitted. 
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this  location  and  of  the  width  of  the  draw-span,  only  38  feet,  and  the 
insufficient  depth  of  water  through  it,  this  bridge  is  a  great  obstruction 
to  navigation,  but  the  State  legislature,  at  its  January  session  of  1883, 
enacted  a  law  requiring  the  city  of  Providence  to  remove — 

Tho  stono  and  otbor  materials  deposited  iu  the  Seekonk  River  under  and  near  Wash- 
ington Bridge,  so  caUed,  at  India  Point,  in  said  city  (Providence)  from  said  river, 
and  cause  the  channel  thereof  under  and  around  said  bridge  to  be  dredged  and  cleared 
of  all  obstructions  to  tho  flow  of  tho  tides  into  and  out  of  said  river,  to  a  depth  of 
15  feet  at  low  water,  and  reconstruct  said  bridge  with  a  swing-draw  in  tho  main 
channel  of  said  river,  with  an  opening  on  each  side  of  said  draw  not  less  than  80 
feet  wide,  for  the  safe  and  convenient  passage  of  vessels  navigating  said  river  through 
tho  same,  in  such  manner  as  tho  harbor  commissioners  shall  approve 

The  new  bridge  is  now  in  process  of  construction,  and  it  is  expected 
that  it  wi^l  be  completed  and  the  old  bridge  and  the  obstructions  at  and 
about  it  will  be  removed  by  the  1st  of  May  next. 

THE  EAILROAD  BRIDGE. 

About  250  feet  below  the  Washington  Bridge  is  the  railroad  bridge 
of  tho  Boston  and  Providence  Railroad  Company.  I  quote  from  the  an- 
nual report  of  the  late  General  Warren  for  1874  the  following  descrip- 
tion of  this  bridge  and  the  present  arrangements  for  the  passage  of  ves- 
sels through  its  draw : 

This  bridge  is  396|  feet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
tho  west  side,  thero  is,  Urst,  a  span  of  113  feet;  next,  one  of  108^  feet;  next  is  the 
draw,  lo4  feet,  with  openings  of  60  feet  in  the  clear;  and  last,  a  short  span  of20|feet, 
one  end  of  which  rests  on  a  stone  pier,  the  only  one  iu  the  bridge,  the  other  end  rest- 
ing on  tho  abutment.  The  superstructure  is  a  Howe  truss.  *  *  *  To  facilitate  the 
passago  of  vessels  through  this  and  Washington  Bridge,  double  lines  of  piling  have 
been  put  in  between  the  draws  of  tho  two  bridges.  This  piling  has  been  extended 
about  300  feet  above  Washington  Bridge,  and  ouo  lino  has  been  extended  about  the 
same  distance  below  the  railroad  bridge.  Tho  space  between  these  lines  of  piles  varies 
from  38  to  60  feet.  Vessels  going  up  the  river  enter  this  passage  at  an  angle  with  tho 
current,  and  pass  tho  railroad  bridge  at  an  angle  of  20  degrees  with  tho  axis  of  the 
piers.  When  they  reach  Washington  Bridge,  a  turn  must  bo  made  to  tho  left  of  about 
45  degrees.  This  turn  has  to  be  in  tho  draw  of  tho  bridge,  where  tho  x>as3ago  is  only 
38  feet  wide.  These  vessels  pass  up  tho  river  at  high  water,  when  thero  is  but  little 
current.  They  can  not  tow  through  safely  because  of  tho  sharp  turn  above  alluded  to, 
but  have  to  warp  through  and  make  up  the  tow  above.  In  descending  they  generally 
leavo  Pawtucket  after  the  tide  commences  to  run  out,  and  reach  these  bridges  when 
tho  current  is  very  swift,  often  as  much  as  5  miles  per  hour.  To  break  up  a  tow  in  a 
current  like  this,  so  as  to  enable  tho  vessels  to  warp  thrbugh,  would  be  attended  with 
great  danger  of  l)eing  carried  down  onto  tho  bridge  to  the  w^est  of  tho  draw.  Their 
only  course  is  to  be  taken  through  by  the  tug,  and  this  must  be  done  at  a  speed  greater 
than  the  current,  in  order  to  keep  steerage- way.  In  making  this  passage  they  are 
very  frequently  damaged  by  coming  in  contact  with  the  piling.  Once  in  the  passage 
there  is  no  escape,  except  with  the  current  at  tho  lower  end. 

The  width  of  the  draw-openings  in  the  railroad  bridge  was  directed 
by  the  act  of  the  legislature  which  authorized  the  construction  of  the 
bridge.  Their  loeation  was  doubtless  selected  to  suit,  as  far  as  possible, 
the  location  of  the  draw  in  the  old  Washington  Bridge. 

The  combined  obstruction  furnished  by  the  Washington  Bridge  and 
the  railroad  bridge  is  a  very  serious  one,  as  will  be  seen  from  the  plat* 
herewith. 

It  has  for  many  years  been  the  cause  for  much  complaint  by  the  citi- 
zens of  the  enterprising  town  of  Pawtucket,  which  is  situated  about  4 
miles  above  the  bridges,  and  is  extensively  interested  in  manufactures 
which  depend  on  water  transportation,  and  it  has  delayed  for  years  ap- 
propriations by  the  General  Government  for  the  improvement  of  Paw- 

*  Plat  omitted. 
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tucket  River.  Neither  the  location  nor  the  plans  of  these  bridges  re- 
ceived the  sanction  of  Congress,  and  I  may  also  remark  that  this  is 
the  case  also  with  the  new  bridge  which  is  now  building  above  the 
present  site  of  the  Washington  Bridge.  The  location  and  the  width  of 
the  draw-openings  of  the  new  bridge  seem  to  be  judiciously  arranged, 
and  when  it  is  completed  it  is  barely  possible  that  the  railroad  company 
can,  by  dredging  below  its  bridge,  so  as  to  carry  tbechannel  further  to  the 
eastward,  and  by  a  new  arrangement  of  the  guides  to  its  western  draw- 
opening,  facilitate  sufficiently  for  the  present  the  passage  of  vessels, 
but  for  the  following  reasons  I  do  not  deem  this  probable. 

The  new  highway  bridge  and  the  railroad  bridge  are  only  about  500 
feet  apart.  There  is  only  one  available  draw-opening  in  the  railroad 
bridge.  It  is  but  GO  feet  wide,  and  15  feet  of  this  width  is  taken  up  by 
the  oblique  guides  through  the  draw.  When  the  new  highway  bridge 
is  completed  and  the  guides  at  the  railroad-bridge  draw  arc  newly 
arranged  to  suit  the  new  location  of  the  draw  in  the  highway  bridge, 
the  available  width  of  the  draw-opening  in  the  railroad  bridge  can  be 
somewhat  increased,  but  in  any  case  it  can  not  be  made  much  more  than 
50  feet.  The  draw-openings  in  the  new  highway  bridge  are  neither  of 
them  opposite  the  single  available  draw-opening  in  the  railroad  bridge. 
The  western  side  of  this  opening  is  about  20  feet  to  the  ecLstward  of  the 
western  side  of  the  eastern  draw  opening  in  the  new  highway  bridge, 
and  just  below  the  railroad  bridge  the  river  makes  a  sharp  tarn  to  the 
westward. 

To  sum  np :  There  is  bnt  one  available  draw-opening  in  the  railroad 
bridge.  It  is  too  narrow,  and  there  should  be  two.  It  is  so  far  to  the 
eastward  that  the  passage  of  vessels  through  the  bridges  will  be  tortu- 
ous and,  when  the  tide  is  running,  dangerous.  It  will  doubtless  be 
found  necessary  to  remove  the  draw-openings  in  this  bridge  to  the 
westward,  so  that  they  will  be  opposite  or  nearly  opposite  the  draw- 
openings  in  the  new  highway  bridge,  and  to  increase  the  width  of  the 
former  to  80  feet,  which  is  the  width  of  the  latter;  but  action  by  the 
General  Government  may  be  delayed  in  this  case  until  the  new  high- 
way bridge  is  finished  and  we  can  see  the  result  of  the  change  in  loca- 
tion of  its  draw.  This  is  in  consideration  of  the  possibility  before  men- 
tioned, and  of  the  fact  that  the  legislature  of  Ehode  Island,  at  its  last 
session,  enacted  the  following  law  looking  to  the  modification  of  the 
draw  of  the  railroad  bridge  by  State  direction,  if  it  be  found  necessaiy 
after  investigation  by  the  committee  provided  for  in  the  act: 

Resolution  appointing  a  joint  Bpccial  committee  on  ) 
the  obstructions  in  the  Seekonk  River  below  the  > No.  4,  passed  May  29, 1884. 
site  of  the  Providence  Washington  Bridge.  ) 

Besohed^  That  a  joint  special  committee  consisting  of  Messrs.  William  W.  Blodgett, 
of  PawtQcket,  WiUiam  A.  Harris^  of  Providence,  and  Ellery  H.  Wilson,  of  East 
Providence,  on  the  part  of  the  house  of  rejiresentatives,  and  Messrs.  Henry  B.  Met- 
calf,  of  Pawtucket,  John  P.  Gregory,  of  Lincoln,  and  Edward  G.  Dubois,  of  East 
Providence,  on  the  part  of  the  senate,  be  appointed  to  inquiro  into  and  report  what 
obstructions  to  the  navigation  of  the  Seekonk  River  exist  below  the  site  or  the  pres- 
ent Providence  Washin^n  Bridge,  and  what,  if  anything,  ought  to  be  done  to  efrect 
the  removal  of  such  obstructions ;  that  said  committee  be  authorized  to  sit  during 
the  recess,  and  be  directed  to  report  in  print,  by  bill  or  otherwise,  to  the  general  as- 
sembly at  the  January  session,  A.  D.  188.5. 

With  this  report  I  sabmit  copies  of  letters  respecting  the  obstraction 
to  navigation  caused  by  the  railroad  bridge,  which  I  have  received 
from  citizens  of  Pawtacket,  and  also  a  plat,*  for  which  I  am  indebted 
to  the  courtesy  of  Capt.  J.  P.  Cotton,  one  of  the  commissioners  and  the 

*  Omitted. 
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engineer  of  the  new  bridge,  showinfj  the  present  location  of  tlie  Wash- 
ington Highway  Bridge,  the  new  location  of  this  bridge,  and  the  loca- 
tion of  the  railroad  bridge. 

Very  respecttiilly,  your  obedient  servant, 

Geoege  H.  Elliot, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 


LETTER  OF  THE  PRESIDENT  OP  TIIK  TOWN  COUNCIL  OF  PAWTUCKET,  RHODE  ISLAND. 

Pawtuckbt,  R.  I.,  August  IG,  1884. 
Dear  Sir  :  Yours  of  tbe  2d  instaut  was  duly  received,  but  have  delayed  answeriDg, 
as  Mr.  George  E.  Newell,  who  has  been  appointed  by  the  governor  as  one  of  the  com- 
missioners to  construct  a  now  lA-idge  in  place  of  the  Washington  Bridge,  has  been 
oat  of  the  State. 

There  are  no  caaseways  or  structures  now  erected  or  in  process  of  erection  that  will 
interfere  with  the  free  and  safe  navigation  of  tbe  Pawtucket  River,  escept  the  Wasb< 
ington  Bridge  and  railroad  bridge  near  its  mouth.  A  new  bridge  is  in  process  of  erec- 
tion in  place  of  the  Washington  Bridge,  with  good  and  sufficient  draw-openings.  The 
railroad  Bridge,  with  insufficient  draw-openings,  is  a 'serious  obstruction  to  naviga- 
tion, and  could  be  remedied  by  making  a  wider  draw  nearer  the  center  of  the  river. 

It  is  an  undisputed  fact  the  railroad  bridge  is  the  only  structure  upon  the  river 
that  is  an  obstruction  to  our  river. 

Inclosed  please  find  letters  from  some  of  our  prominent  citizens,  giving  their  views. 
Should  you  wish  further  information,  I  shall  be  pleased  to  inform  you  to  the  best  of 
my  ability. 

Very  respectfully, 

E.  A.  Grout, 
President  Toton  Counoil. 
George  H.  Elliot,  Esq., 

Lieut.  Col.  of  Engineere. 


letter   of   MR.    GEORGE  E.    NEWELL. 

Pawtucket,  R.  I.,  August  16, 1884. 
Dear  Sib  :  In  reply  to  your  communication  in  relation  to  the  railroad  bridge  over 
Pawtucket  River,  I  find  it  is  an  obstruction  to  the  free  navigation  of  the  river.  The 
draw  is  narrow,  and  it  purports  to  be  60  feet ;  it  is  practicafiy  but  45  feet,  or  nearly 
that.  It  is  a  serious  obstruction  to  the  passage  of  large  vessels  and  barges.  It 
should  be  widened  and  located  differently.  This  draw  is  in  the  bend  of  the  river, 
which  makes  it  more  difficult  for  vessels  to  get  through.  In  my  opinion,  it  should  be 
placed  farther  west,  and  have  two  openings  of  not  less  than  80  feet  each  in  the  clear. 
Respectfully,  yours, 

Geo.  E.  Newklx. 

Mr.  E.  a.  Grout, 

President  of  the  Town  Counoil,  Town  of  Pawtuokety  B.  I. 


LETTER   OF   MR.    L.    D.    HORTON. 


Pawtucket,  R.  I.,  August  15, 18a4. 

Sir:  Your  inquiry  in  regard  to  the  obstruction  to  navigation   of  the  Pawtiicltet 
River  is  at  hand.  o  . ,  „_  „«^^i  i  ^~ 

In  answer  would  say  that  while  the  proposed  removal  of  Washington  Brj^age  amelior- 
ates the  condition  of  navigation,  a  very  serious  and  important  o^»*":°*^**f  ^jTitlS^^^ 
in  the  railroad  bridge  just  below,  on  account  of  its  position,  causing  a  ®f^^^_  H~; 
sage-way,  its  width  of  draw  rendering  it  impossible  for  craft  to  pass  and  repass,  oeing 
obliged  to  turn  while  passing. 
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Too  only  remedy  is  iu  coustructinj^  a  draw  of  saitablo  width,  80  feet  at  least,  in  Ilea 
of  the  present  narrow  one  of  45  feet,  farther  to  the  westward,  thereby  straightening  the 
passage-way  for  vessels. 
Yours,  with  respect, 

L.  D.  HORTON. 

E.  A.  Grout, 

President  of  Town  Council ^  PaictucJctt,  R.  /. 


REPORT  OF  LIEUTENANT  COLONEL  WALTER  M'FARLAND,  CORPS  OF 

engineers. 

Engineer  Office,  United  States  Army, 

New  Haverij  Conn.^  January  14, 1885. 
General  :  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  follows 

•  •  «  •  •  •  • 

upon  bridges  and  other  works  w^hich  interfere  with  free  and  safe  navi- 
gation, all  in  the  engineer  district  of  which  I  have  charge,  extending 
from  the  headwaters  of  the  Hudson  Eiver  to  the  eastern  end  of  Long 
Island  Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarland, 
Lieut.  Col.  of  Engineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  S.  A. 


REPORT  UPON  bridges,  CAUSEWAYS,  OR  STRUCTURES  WHICH  INTIK- 
FERE  WITH  FREE  ANP  SAFE  NAVIOATION  OCCURRING  OR  EXISTING 
IN  THE  ENGINEER  DISTRICT  EXTENDING  FROM  THE  HEADWATISRS 
OF  THE  HUDSON  RIVER  TO  THE  EASTERN  END  OP  LONG  ISLAND 
SOUND. 

Engineer  Office,  United  States  Army, 

New  Haven^  Conn.,  December  31, 1884. 

The  only  instances  of  this  kind  which  have  come  under  my  notice  in 
this  district  are  those  which  occur  in  streams  flowing  into  Long  Island 
Sound. 

Complaint  has  been  made  to  me  of  the  following  bridges,  namely: 
Those  belonging  to  the  Xew  York,  New  Haven  and  Hartford  Eailroad 
Company,  (1)  at  Cos  Cob,  Conn. ;  (2)  Bridgeport,  Conn. ;  (3)  the  Honsa- 
tonic  River,  Connecticut;  (4)  New  Haven,  on  the  Quinnipiac  River, 
Connecticut ;  (5)  Middletown,  on  the  Connecticut  River,  Connecticut; 
(6)  the  city  bridges  at  Bridgeport ;  (7,  8)  the  city  and  the  Tomlinson 
Bridges,  at  New  Haven,  Conn. 

The  complaints  against  the  railroad  bridges  crossing  the  Housatonic 
and  Connecticut  rivers  (3  and  5)  are  that  the  under- water  part  of  the 
piers  at  the  draws  projects  so  far  into  the  stream,  and  into  what  ap- 
pears to  bo  and  ought  to  be  a  clear-way,  that  the  safety  of  vessels  pass- 
ing through  the  draw  isendangered,  and  one  or  two  vessels  have  already 
been  seriously  damaged  by  striking  these  hidden  projections. 

The  remedy  for  this  is  the  breaking  off  of  these  projecting  parts  and 
the  placing  of  fender-piles  to  prevent  passing  vessels  from  coming  in 
contact  with  the  piers.    Any  projection  of  this  sort,  or  any  batter  to 
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the  faces  of  the  draw-piers,  causes  a  sensible  reduction  in  the  width  of 
the  draw-span,  making  it  less  than  it  appears  and  is  presumed  to  be, 
and  probably  less  than  the  law  under  which  it  was  constructed  requires 
it  to  be. 

The  complaints  against  the  railroad  bridge  and  the  city  bridge  at 
New  Haven  (4  and  7),  crossing  the  Quinnipiac  Eiver,  are  that  they 
iire  both  without  draws,  and  so  prevent  6  miles  of  the  Quinnipiac  Eiver 
which  are  navigable,  and  were  formerly  used,  from  being  any  longer 
used.  The  city  bridge  formerly  existing  there  had  a  draw  in  it.  The 
new  one  has  not,  nor  has  the  railroad  bridge,  which  crosses  near  it.  It 
is  evident  that  by  these  constructions  the  right  of  the  property-owners 
above  these  bridges  to  the  free  navigation  of  this  part  of  the  Quinnipiac 
River  has  been  violated.  The  remedy  is  to  require  the  city  of  New 
Haven  and  tl^  railroad  company  to  put  draws  in  these  bridges,  with- 
out which  they  are  obstructions  to  the  navigable  waters  of  the  Ilnited 
States,  according  to  the  decisions  of  the  Supreme  Court  of  the  United 
States. 

The  complaint  against  the  Tomlinson  Bridge  (8),  which  crosses  the 
mouth  of  the  Quinnipiac,  is  that  its  draw  is  narrow  and  dangerous  from 
the  strong  current  through  it,  produced  by  the  contraction  of  the  nat- 
ural water-way  from  1,400  to  310  feet,  caused  by  the  construction  of  a 
solid  causeway  920  feet  long,  and  five  clumsy  piers,  taking  up  170 
feet  more.  The  efiTecfe  of  all  this  is  exceedingly  bad,  as  it  prevents  the 
free  inflow  and  outflow  of  the  tides,  and  nearly  destroys  the  usefulness 
of  the  Quinnipiac  River  above  the  bridge  as  a  tidal  basin.  The  ob- 
struction to  the  passage  of  the  water  is  so  great  that  the  bottom  be- 
tween the  piers  has  been  scoured  to  a  depth  of  18  feet,  where  the 
normal  depth  should  be  but  0  feet,  and  I  have  seen  the  water  on  one 
side  of  the  causeway  standing  a  foot  higher  than  it  was  on  the  other 
side  at  the  same  time. 

This  bridge  is  owned  by  a  bridge  company,  but  is,  I  understand,  now 
in  the  possession  of  or  controlled  by  the  New  York,  New  Haven  and 
Hartford  Railroad.  On  account  of  the  difficulty  of  the  passage  of  the 
draw,  boats  are  every  now  and  then  capsized  there,  in  consequence  of 
being  thrown  against  the  piers  by  the  violent  current.  The  bridge  is 
in  a  dilapidated  condition,  and  ought  to  be  removed  and  replaced  by 
a  more  modern  construction,  which  would  permit  the  free  passage  of 
the  tides,  and  which  should  be  provided  with  a  sufficient  draw.  It  now 
constitutes  an  obstruction  to  a  navigable  channel  of  the  United  States, 
as  defined  in  the  decisions  of  the  Supreme  Court  and  in  the  act  of  Con- 
fess under  which  this  report  is  being  made.  Its  piers  are  three  times 
as  thick  as  they  should  be. 

The  complaints  against  the  railroad  bridges  at  Cos  Cob  (I)  and 
Bridgeport  (2)  are  that  the  draws  are  managed  in  such  a  way  that  they 
practically  close  the  streams  which  they  cross  to  navigation.  I  inclose 
a  copy  of  the  complaint  received  concerning  the  Bridgeport  Bridge, 
from  which  it  appears  that  under  the  railroad  regulations  this  bridge 
is  kept  closed  about  twelve  hours  out  of  the  twenty-four,  and  about  ten 
of  these  hours  are  between  daylight  and  dark.  The  same  eomplaint  is 
made  about  the  Cos  Cob  Bridge. 

Congress  has  repeatedly  by  law  authorized  the  construction  of  draw- 
bridges over  the  navigable  waters  of  the  United  States,  so  that  a 
draw-bridge  is  not  to  be  regarded  in  itself  as  an  obstruction  to  naviga- 
tion in  a  legal  sense ;  but  it  is  evident  that  although  its  construction 
may  be  authorized  by  law,  yet  it  may  be  so  managed  after  construction 
418  to  impede  navigation  unnecessarily,  and  thus  become  such  an  ob- 
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struction  to  the  navigable  water  which  it  crosses  as  to  demand  its 
abatement.  The  traflao  over  the  raihroad  to  which  this  bridge  belonji^s 
is  very  large,  from  sixty  to  seventy  passenger  trains  passing  it  every 
twenty-four  hours,  while  the  number  of  vessels  which  have  to  pass 
through  the  draw  daily  is  quite  small.  It  is  plain  that  the  lar<7er 
interest  can  not  give  way  to  the  lesser  one,  and  the  only  point  that 
needs  to  be  determined  here,  then,  is  whether  the  larger  interest  shows 
due  respect  to  the  lesser  and  does  what  it  can  to  avoid  obstructing  it, 
or  whether,  secure  in  its  power,  this  wealthy  railroad  corporation  disre- 
gards its  obligations  towards  its  weaker  competitor,  a  part  of  whose 
rights  it  has  already  taken  away  under  the  protection  of  the  law  and 
obstructs  its  operations. 

Most  of  those  engaged  in  navigation  at  Cos  Cob  and  Bridgeport, 
whose  vessels  must  pass  these  draws,  are  men  of  humbly  means,  who 
must  make  their  living  out  of  these  vessels,  and  who  can  not  defend 
themselves  against  a  rich  corporation  like  this  if  it  chooses  to  oppress 
them,  which  it  may  readily  do  by  omitting  to  take  the  means  neeessary 
for  facilitating  the  passage  of  their  vessels  through  the  draw.  The  ac- 
companying copy  of  the  complaint  from  Bridgeport  shows  what  diffi- 
cuUies  are  encountered  by  tows  attempting  to  pass  the  draws  there. 
The  complaint  makes  no  mention,  however,  of  another  source  of  trouble 
that  is  felt  particularly  at  Cos  Cob.  Qere  there  is  so  little  water  that 
unless  a  vessel  goes  .through  at  a  high  tide  she  can  not  go  at  all,  and  if 
when  high  tide  occurs  the  bridge  is  closed,  the  vessel  must  often  wait 
for  the  next  high  tide,  and  if  this  occurs  after  dark,  she  must  wait  again 
for  the  next  one  oecurring  in  daylight  or  take  the  chance  of  grounding 
in  the  dark,  and  so  it  may  be  delayed  twenty-four  hours,  and  if  the 
cargo  consists  of  garden  produce,  as  is  often  the  case,  intended  for  the 
Few  York  market,  it  is  often  rendered  unsalable  by  the  delay,  and  the 
owner  and  carrier  suffer  the  loss.  This  is,  of  course,  no  reason  why  the 
operation  of  a  great  line  of  travel  should  be  obstructed  or  interfered 
with,  but  it  is  a  very  good  reason  why. the  corporation  that  manages  it 
in  their  own  interest  should  pay  for  the  damage  which  the  pursuit  of 
their  own  interests  causes  to  those  who  originally  had  a  right  to  the 
free  and  unobstructed  use  of  these  waters. 

The  remedy  for  this  difficulty  .is  this:  The  draws  should  be  of  the 
most  approved  form,  to  be  quickly  opened  and  closed  by  steam-power. 
The  regulations  requiring  them  to  be  closed  ten  minutes  before  a  train 
is  due  should  be  rescinded,  and  such  signals  should  be  established  as 
would  indicate  to  an  approaching  train,  day  or  night,  whether  the  draw 
is  open  or  not,  as  is  done  on  other  railroads. 

The  vessels  should  have  the  prior  right  of  passage,  as  trains  would 
seldom  be  delayed  by  them,  and  when  delayed  the  time  lost  woald 
commonly  be  made  up,  while  with  the  incessant  passage  of  trains  the 
vessels  must  be  delayed  hours,  and  may  be  delayed  a  day,  time  which 
they  can  not  make  up,  and  which  must  prove  a  serious  loss  to  men  who 
are  not  able  commonly  to  bear  it. 

In  being  permitted  to  construct  bridges  across  navigable  streams, 
railroad  companies  acquire  valuable  rights,  which  materially  increase 
their  revenues,  while  shippers  suffer  a  corresponding  loss.  It  is  only 
fair  that  this  loss  should  be  borne  by  those  who  reap  the  benefit,  which 
might  be  done  by  requiring  the  company  to  pay  the  owners  of  vessels 
at  established  rates  lor  all  delays  caused  by  the  non-opening  of  tbeir 
draws  when  required,  or  by  requiring  them  to  keep  tugs  at  hand  to 
help  these  vessels  through  the  draws.  The  real  question  here  is  whether 
the  law  will  compel  a  rich  and  powerful  corporation  to  deal  fairly  and 
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justly  with  those  who  have  already  been  by  law  compelled  to  surrender 
to  it  a  part  of  their  rights,  ostensibly  for  the  public  good  but  practi- 
cally for  the  good  of  the  corporation  only. 

The  complaint  against  the  city  bridges  at  Bridgeport  (G)  is  the  same 
as  that  against  the  railroad  bridge  there.  The  only  difference  here  is 
that  the  city  corporation  takes  the  place  of  the  railroad  corporation 
in  the  preceding  case.  It  may  be  left  to  the  city  of  Bridgeport  to  de- 
cide what  is  best  for  their  city  interests;  but  if  for  the  good  of  their 
community  they  find  it  expedient  to  obstruct  the  navigable  waters  of 
the  United  States,  they  should  pay  for  the  damage  that  they  do  to  those 
who  are  entitled  to  the  unobstructed  use  of  those  waters,  and  they 
should,  moreover,  provide  every  facility  for  passing  vessels  through  the 
draws  with  as  little  delay  as  possible. 

I  submit  herewith  copies  of  the  written  complaints  against  the  Bridge- 
port and  IN'ew  Haven  city  and  railroad  bridges,  and  the  failroad  bridge 
across  the  Connecticut  at  Middletown. 

Eespectfully^submitted. 

Walter  MoFarland, 
Lieut.  Col.  of  Engineers. 


COMPLAINT  AGAINST  THE  BRIDGE  AT  BRIDGEPORT,   CONNECTICUT. 

Bridgeport,  Conn.,  Augu8t2]f  18d4. 

Sir  :  In  response  to  your  circular  asking  for  information  concerning  bridges,  cause- 
ways, or  structures  that  are  an  obstruction  to  navigation,  we  wish  to  write  yon  in 
behalf  of  the  Messrs.  Beardsley,  who  do  an  extensive  to wyig  business  m  this  vicinity. 

On  May  17,  1884,  we  wrote  the  honorable  Secretary  of  War  upon  this  same  subject. 
Whether  this  letter  was  referred  to  you  or  not  we  do  not  know,  but  take  the  liberty 
of  giving  several  extracts  from  said  letter,  as  the  troubles  and  dangers  complained 
of  therein  still  exist  and  flourish  in  all  their  original  vigor.  ^<The  common  council 
of  Bridgeport  has  passed  an  ordinance  relative  to  draw-bridges  *  *  *  by  which 
all  the  four  draws  are  closed  from  6.40  to  7  a.  m.,  from  12  to  VZ.20  p.  m.,  from  12.40  to 
1  p.  m.,  and  6  to  G.20  p.  m.  Under  the  city's  orders,  the  draws  are  closed  one  hour 
and  twenty  minutes  during  the  busiest  portions  of  the  day,  when  boats  wish  to  be 
placed  at  their  docks  to  be  unloaded.    Between  12  and  1  o'clock  the  draws  can  be 

Xned  for  the  benefit  of  navigation  only  twenty  minutes,  and,  inasmuch  as  a  tow 
r  passing  through  the  first  bridge  could  not  reach  the  last  before  the  twenty  min- 
utes of  grace  has  expired,  it  is  an  actual  obstruction  for  the  whole  hour. 

"The  New  York  and  New  Haven  Railroad  has  also  given  to  the  draw- tender  the 
following  order,  to  wit,  being  number  49  of  special  instructions :  *  No  draw  shall  be 
opened  within  ten  minutes  of  the  time  that  a  train  is  due,  nor  when  a  train  is  in  sight 
or  within  hearing.'  This  draw-bridge  is  used  both  by  the  New  York  and  New  Haven 
Railroad  and  the  Nangatuck  Railroad,  and  about  seventy  trains  cross  it  daily,  so  that 
the  draw  is  closed  by  the  railroad  company  eleven  hours  and  forty  minutes  during  the 
twenty-four  hours  of  the  day,  which,  with  the  time  it  is  kept  closed  by  the  city,  makes 
thirteen  honrs'  time  during  which  no  tow  nor  boat  can  pass  throogh  the  bridge.  This 
is  computed  for  the  whole  twenty-four  hours,  and  most  of  the  eleven  hours  left 
come  in  the  night  time,  when  the  trains  are  much  less  frequent  and  when  no  towing 
is  required. 

*^  Between  6  o'clock  in  the  morning  and  C  in  the  afternoon  fully  fifty  trains  cross 
the  bridge  at  short  intervals,  keeping  the  draw  closed  eight  hours  and  twenty  min- 
ntes,  and,  adding  the  time  it  is  kept  closed  by  the  «fity,  we  find  that  it  is  closed  nearly 
ten  lufura  out  of  the  twelve.  Of  course,  if  a  train  is  late,  the  draw  is  kept  closed  until 
it  is  past. 

*  **  Tho  two  hours  left  during  which  the  draws  may  be  opened  is  scattered  through 
the  twelve  hours  in  such  BmsAl  portions  that  it  is  almost  impossible  to  make  a  con- 
tinuous trip.  If  there  were  but  one  draw,  there  would  be  but  little  trouble,  as  a  tug 
with  a  tow  could  time  its  start  so  as  to  get  through  without  haviug  to  wait ;  but 
passing  through  one  bridge,  and  having''nearly  reached  the  next,  it  may  have 
become  within  ten  minuten  of  the  time  when  a  train  is  due  or  the  city's  order  may 
interpose,  and  the  draw,  after  having  been  opened,  is  quickly  shut  and  passage  is 
barred.  Then  the  trouble  begins.  The  tu^,  of  course,  can  stop  and  control  itself, 
but  a  heavily-loaded  schooner  or  barge  acquires  a  momentum  which  makes  it  exceed- 
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ingly  difficult  to  stop  it  when  the  draw  ib  suddenly  closed  against  its  passage.  It  is 
only  by  tho  roost  stronuous  exertions  that  the  tugs  prevent  their  tows  from  either 
crushing  into  themselves  or  dashing  into  the  bridges,  and  hardly  a  day  passes  with- 
out a  narrow  escape  from  a  serious  and  perhaps  fatal  accident,  tho  bowsprits  of  sloops 
and  schooners  having  several  times  nearly  pierced  tho  pilot-houdes  of  the  tugs, 
which  havo  been  unable  either  to  get  out  of  the  way  themselves  or  to  stop  their  tows. 
But  if  they  succeed  in  stopping  tho  craft  in  tow  without  los»^  of  life,  limb,  or  prop- 
erty, they  havo  to  wait  from  ten  minutes  to  half  an  hour  for  the  draw  to  reopen.  ]n 
tho  mean  time  they  are  drifting  about  in  the  narrow  channel  or  get  aground  on  tho 
shallow  mud  flats,  and  by  the  lime  they  get  straightened  out  and  get  under  headway 
again  the  chances  arc  thaf  cither  the  bridge  they  havo  been  trying  to  get  through,  or  at 
the  best  tho  next  ono,  will  be  closed ;  so  that  in  this  way,  independently  of  the  danger 
incurred,  it  requires  two  or  three  hours  to  do  what  could  otherwise  be  done  in  half 
an  hour." 

For  the  past  week  the  draw  of  the  bridge  over  the  Housatonic  River  has  been  kept 
closed,  to  the  great  detriment  of  those  engaged  in  the  towing  business,  as  well  ascoa- 
signees  and  ship-owners. 

The  bridge  contractors  keep  tho  draw  closed  not  because  it  can  not  be  opened,  but 
because  it  is  a  little  more  convenient  for  them  in  the  prosecution  of  their  work. 

There  is  also  a  very  dangerous  obstniction  to  navigation  at  the  east  pier  of  stone- 
work supporting  the  draw  to  the  center  bridge.  Messrs.  Beardsley  had  heretofore,  in 
going  through  tho  draw,  injured  and  nearly  sunk  ono  boat  loaded  with  coal,  and 
roughly  scraped  several  others,  upon  an  unknown  object. 

They  then  employed  Captain  Scott,  tho  diver,  to  examine  tho  pier  and  see  wh&t 
caused  the  trouble.  He  went  down  in  his  diving  armor,  and  found  that  the  lower 
part  of  one  of  the  corners  projected  out  into  the  channel  2  or  3  fett  beyond  the  uj^per 
portion.  Evidently  the  brilliant  genius  who  planned  tho  work  found  that  if  tho  pier 
should  be  carried  up  as  started  it  would  encroach  too  far  into  the  channel,  so  be 
merely  dropped  back  with  the  upper  part  and  left  this  sharp  triangular  projection  to 
tear  open  the  sides  of  any  boats  coming  in  contact  with  it.  We  understand  that  this 
corner  is  visible  only  at  an  unusually  low  tide,  and,  as  no  towing  can  be  done  then, 
its  presence  there  was  not  suspected  till  the  diver  made  his  report.  Any  one  going 
through  would  be  justified  in  supposing  he  could  run  close  to  tho  pier,  whereas  he 
really  can  not  go  within  3  feet  of  it  without  wrecking  or  injuring  his  boat.  The  city 
authorities  have  been  notified  of  this  obstruction,  and  havo  beeu  requested  to  remove 
it,  but  although  the  diver  says  it  can  be  easily  and  cheaply  blown  off,  nothing  has 
been  done  to  remove  it. 

This  projecting  corner,  and  especially  the  trouble  and  delay  experienced  in  getting 
through  the  draws,  aro  a  sourco  of  great  vexation  to  both  those  who  do  the  towing 
and  consignees,  who  are  delayed  in  getting  their  boats  to  their  docks.    Any  relief 
that  can  bo  granted  by  the  Government  authorities  will  be  duly  appreciated. 
Very  respectfully,  yours, 

HOLLISTER  &   KeLSEY, 

AtiarReffS, 
Col.  Walter  McFarland, 

United  States  Engineer, 


COMPLAINT     AGAINST    THE     RAILROAD     AND    CITY    BRIDGES     AT    KEW    HAVEN,     AOT> 
OTHER  BRIDGES  CROSSING  THE  QUINNIPIAC  RIVER,  CONNECTICUT. 

New  Haven,  Conn.,  Augu%t20, 1884. 
Dear  Sir  :  Having  noticed  in  the  New  Haven  Evening  Register  of  a  recent  data  tluii 
you  desire  information,  among  other  instances,  as  to  whether  any  bridges,  etc.,  now 
erected  or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  navigation,  and, 
if  so,  a  report  of  the  best  modo  of  altering  such  bridges  so  as  to  prevent  such  obstmc- 
tions,  wc  desire  to  call  your  attention  to  the  bridge  crossing  tho  Qulnnipiao  River  al 
Grand  street ;  to  the  New  London  Railroad  bridge,  located  a  few  rods  north  of.it,  avd 
to  other  bridges  on  said  river,  a  mile  or  so  still  further  north.  Those  structures  form 
a  total  obstruction  tb  navigation  north  of  Grand  street  for  sailing-vessels  andateam- 
er?,  and  it  is  our  opinion  that  they,  or  at  least  tho  first  two  mentioned,  should  bo  pro- 
vided with  suitable  draws  without  delay.  Quinnipiac  is  a  navigable  river  for  6  miles 
or  more  north  of  Grand  street.  Tho  Grand  Street  Bridge  was  formerly  a  draw-bridge, 
and  was  used  as  such  for  manv  years,  about  half  tho  vessels  coming  into  tho  river  pass- 
ing through  the  draw  up  to  the  time  when  it  was  closed.  It  was  an  unwieldy  affair, 
and  was  closed  by  the  town  of  New  Haven  about  sixty  years  since,  when  it  was  un- 
derstood that  a  good  draw  would  be  pnt  in  soou.  Ever  sinco  that  time  the  town  has 
persistently  refused  to  construct  a  draw,  although  often  requested  to  do  so. 
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In  1851,  when  the  New  London  Railroad  Company  were  about  tobnild  their  bridge, 
their  president  received  written  notice  that  steps  were  about  to  be  taken  for  a  draw  in 
the  Grand  Street  Bridge,  and  that  the  people  residing  north  of  that  point  would  expect 
and  insist  upon  a  draw  in  the  railroad  bridge ;  yet  it  was  built  without  a  draw,  and  up 
to  this  date  the  public  have  been  deprived  of  the  use  of  this  ann  of  the  sea,  in  defiance 
of  the  laws  of  the  United  States. 

We  respectfully  request  you,  as  a  representative  of  the  General  Government,  to  give 
this  matter  a  personal  examination  at  your  convenience,  and  make  such  report  thereof 
as  i n  your  j  udgmen t  may  seem  proper. 

Should  you  desire  any  farther  information,  a  line  addreased  to  J.  H.  Goodsell,  332 
North  Front  street.  New  Haven,  Conn.,  will  receive  prompt  attention.  Hoping  the 
action  you  may  be  pleased  to  take  will  have  a  tendency  towards  the  reopening  of  this 
public  highway,  wo  subscribe  ourselves. 

Very  respectfully,  yours, 


Col.  Walter  McFarland, 

United  States  Engineer. 


James  H.  Goodsell. 
8.  Chipman  &  Co. 
J.  E.  Bishop  &  Co. 


COMPLAINT    AGAINST    THE    BRIDGK    ACROSS    THK    CONNECTICUT    RIVER  AT  MIDDLE- 
TOWN,     CONNECTICUT. 

[Hartford  and  New  York  TraDsportation  Company.] 

E.  H.  Williams,  President.    ) 

C.  C.  Goodrich,  Agent.  J  Hartford,  Conn.,  August  13, 1884. 

Dear  Sir  :  In  accordance  with  your  published  card,  I  desire  tp  have  your  engineers 
view  the  bridge-pier  of  the  air-line  bridge  at  Middletown,  on  Connecticut  River. 
The  unprotected  abutments  below  the  line  o{  low  water  are  such  as  to  crush  in  the  hull 
of  a  loaded  vessel  or  barge  before  her  guard-streaks  can  reach  within  2  to  7  feet  of  the 
guard  piling  or  pier  itself.  These  points  of  coutact  are  from  6  to  8  feet  under  water 
at  low  water.  The  schooner  Rebecca,  drawing  8^  feet,  had  whole  bilge  forward 
crashed,  and  sunk  soon  after,  and  is  now  on  the  ways  at  Gildersleeve's  ship-yard,  at 
Portland,  Conn.,  with  over  $1,000  damage  bill.  This  schooner's  rail  was  3  feet  clear 
of  the  pier  or  piling  when  she  struck.  The  barge  Grace  Hills,  loaded,  was  similarly 
stink,  six  years  ago,  with  like  bill. 

The  railroads  claim  that  their  draw-opening  is  the  number  of  feet  required  by  law, 
hence  they  are  not  obliged  to  protect  these  points,  and  navigation  must  look  out  and 
keep  far  enough  away  from  the  piers  so  as  not  to  hit  these  sunken  projections.  I  try 
to  draw  for  yon  the  shape  of  this  dangerous  work. 


All  the  piers  are  more  or  less  like  this,  and  at  none  of  them  can  yon  (with  a  loaded 
eraft)  get  near  enough  to  reach  pier  or  piling  abreast  the  piers  without  striking  the 
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rock  foundation,  while  tbo  vessel  would  apparently  be  still  from  2  to  6  feet  away 
from  possible  harm. 

If  you  will  examine  here  and  at  X^yme,  and  oaase  to  be  properly  protected,  yoa  will 
earn  the  frratitude  and  good  will  of  every  vessel-owner  on  this  river. 
Yonrs,  truly, 

C.  C.  Goodrich, 

General  Agent. 

Col.  Walter  McFarland, 

United  States  Engineer^ 


report  of  mr.  wm.  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmingtonj  DeLy  January  19,  18S5. 

General:  I  have  the  honor  to  make  the  following  report,  as  called 
for  by  section  2  of  the  river  and  harbor  act  approved  July  5, 1884: 

1.  in  the  harbor  oif  Wilmington  are  the  remains  of  two  wharves  in 
front  of  the  light-house  lot,  and  under  the  control  of  the  Light-House 
Board.  These  wharves  are  built  on  piles,  and  though  not  within  the 
present  channel,  are  yet  an  obstacle  to  the  free  passage  of  the  flood-tides, 
and  should  be  removed.  I  And  that  their  removal  had  been  determined 
upon  by  my  predecessor  in  charge  of  this  harbor,  but  as  I  have  not  been 
able  to  find  any  authority  from  the  Light-House  Board  for  their  removal, 
it  was  not  included  iu  the  project  for  the  improvement  of  this  harbor. 
The  cost  of  removing  them  would  be  about  $500. 

In  the  same  harbor  and  on  the  other  side  of  the  Christiana  River, 
about  half  a  mile  higher  up,  is  a  detached  sunken  pier,  about  20  feet 
square,  and  below  high- water  mark.  Like  the  lighthouse  piers,  this  is 
not  in  the  main  channel,  but  is  near  enough  to  be  dangerous  at  high 
water,  and  is  an  obstruction  to  the  free  passage  of  the  tides,  and  should 
be  removed.  It  was  placed  by  private  enterprise.  The  cost  would  be 
about  $300.  I  inclose  herewith  a  letter  referring  to  this  subject,  re- 
ceived from  the  port- wardens  of  the  harbor  of  Wilmington.  Tracings* 
of  both  obstructions  are  also  inclosed. 

The  draw-bridge  situated  at  the  foot  of  Third  street  is  worked  by 
hand,  and  so  slowly  as  to  impede  navigation.  The  city  should  be  com- 
pelled to  put  in  machinery  to  work  the  draw  by  steam  or  other  mechan- 
ical force. 

2.  On  the  Saint  Jones  River  are  two  draw-bridges  for  county  roads. 
I  have  been  waiting  till  work  should  be  commenced  on  the  river  to  have 
accurate  surveys  made  for  a  detailed  report.  I  can  state  now  that  the 
lower  bridge  at  Florence  has  machinery  for  working  by  hand,  but  no 
eniploy6  to  do  the  work. 

The  upper  bridge  at  Lebanon  has  its  turning-gear  out  of  order,  aod 
has  to  be  worked  by  crews  of  vessels  when  desiring  to  pass.  In  addi- 
tion to  this,  a  false  abutment  was  put  in,  to  compensate  for  a  draw  too 
short  for  the  original  plan,  and  the  water-way  on  the  site  of  the  main 
opening  is  thus  narrowed,  to  the  prejudice  of  the  free  passage  of  tbc 
current. 

The  survey  will  be  made  of  both  bridges  as  soon  as  the  work  on  tbe 
river  begins,  when  a  more  detailed  report  will  be  made  on  this  subject. 

The  best  plan  of  remedying  these  evils  will  be  to  have  good  turning- 
machinery  put  in  both  bridges,  and  a  man  employed  to  work  it  when 
necessary. 

•  TraciDgfl  omitted. 
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The  false  abutment  of  the  bridge  at  Lebanon  should  be  removed  and 
the  draw  lengthened  to  reach  to  the  abutment  originally  intended  for  it* 
It  should  bQ  the  duty  of  the  State  of  Delaware  to  compel  the  making 
of  these  improvements. 

I  am  not  at  present  aware  of  any  other  structures  erected  or  in  pro- 
cess of  erection  which  *'  do  or  will  interfere  with  the  free  and  safe 
navigation  "  of  any  of  the  navigable  waters  in  this  district. 
Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  Agent 
To  the  Chief  of  Engineers,  U.  S.  A. 

LETTER  OP  THE  BOARD  OP  PORT-WARDENS  OP  THE  HARBOR  OF  WILMINGTON,  DELA- 
WARE. 

[Board  of  port-wardens,  city  of  Wilmington,  Del.] 

November  28,  1864. 
Dear  Sir  :  I  was  directed  by  the  board  of  port-wardens,  at  a  meeting  held  Novem- 
ber 26, 1884,  to  communicate  with  you  stating  that  the  sunken  pier  in  the  Christiana 
River,  in  the  lino  passing  throng u  harbor  line  stones  5  and  C  7,  is  regarded  by  the 
board  as  a  very  dangerous  obstruction  to  navigation,  and  that  it  will  be  very  grati- 
fying to  the  board  if  it  please  you  to  incorporate  in  your  report  to  the  Secretary  ot 
War  such  mention  of  this  matter  as  may  result  in  the  removal  of  the  pier  by  the 
United  States  Government. 
Yours,  etc., 

Frederic  H.  Robinson, 

Secretartf. 
General  Wm.  F.  Smith. 


reports  of  major  peter  c.  hains,  corps  of  engineers. 

(1)  long  bridge  across  potomac  river. 

United  States  Engineer  Office, 
Wdsliington^  D.  C,  September  10, 1884. 

Sir:  In  compliance  with  General  Order,  iN'o.  13,  Headquarters  Corps 
of  Engineers,  July  23, 1884, 1  have  to  report,  for  the  information  of  the 
Secretary  of  War,  that  the  structure  known  as  *'Long  Bridge,"  span- 
ning the  Potomac  River  from  Washington,  D.  C,  to  Alexander's  Island, 
Virginia,  was  first  built  by  the  Washington  Bridge  Company,  under  an 
act  of  incorporation  provided  by  act  of  Congress;  approved  Februarys, 
1808,  entitled  "An  act  authorizing  the  erection  of  a'bridge  on  the  Poto- 
mac River  within  the  District  of  Columbia." 

In  1834  tto  GoveiTiment  of  the  United  States  purchased  the  rights 
of  the  Washington  Bridge  Company  and  the  remains  of  the  original 
structure,  which  had  been  partly  destroyed  in  183 1  by  a  freshet.  It 
was  afterwards  rebuilt  by  the  Government  and  maintained  by  it  until 
June  21,  1870,  when  by  act  of  Congress  the  Baltimore  and  Potomac 
Railroad  Company  was  authorized  to  take  possession  under  certain 
conditions. 

It  has  remained  in  the  custody  of  said  railroad  company  since  that 
time,  and  is  used  and  occupied  by  it  as  a  railway  bridge,  and  by  the 
public  as  a  wagon  and  foot  bridge. 

It  interferes  now  with  the  free  and  safe  navigation  of  the  Potomac 
River,  and  will  do  so  in  a  greater  degree  when  the  improvements  now 
in  progress  on  the  river  front  approach  more  nearly  completion.    The 
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draw  of  this  bridge  is  only  70  feet  wide,  and,  consequently,  in  times  of 
freshets  or  high  winds,  does  not  afford  a  free  and  safe  opening  for  large 
vessels.  Besides,  it  is  never  opened  at  night  at  alJ,  so  tliat  the  bridge 
constitutes  a  complete  barrier  to  all  navigation  through  it  after  dark. 
The  bridge,  however,  will  become  a  serious  obstruction  as  the  work  of 
improving  the  river  front  advances.  Congress  has  already  appropriated 
8900,000  for  the  improvement  of  the  Potomac  Eiver  in  the  vicinity  of 
Washington,  having  reference  to  the  improvement  of  navigation,  the 
establishment  of  harbor-lines,  and  the  raising  of  the  river  flats.  A 
part  of  this  money  has  already  been  spent,  and  the  work  is  now  well 
under  way.  The  necessity  of  rebuilding  Long  Bridge  is  referred  to  bj' 
•the  Board  of  Engineers  in  its  report  of  February  18, 1882.  The  report 
includes  among  its  recommendations  that — 

Tho  LoDg  Bridgo  shall  be  rebuilt  at  aa  earl^  period,  daring  the  progress  of  the  im- 
provemcntS;  with  wide  spans  upon  piers  offering  the  least  possible  obstmction  to  the 
flow  of  water. 

Other  engineers  have  at  various  times  called  attention  to  the  neces- 
sity of  a  new  bridge.  The  location  of  the  present  bridge  is  faulty,  its 
construction  more  so.  Above  the  bridge  the  channel  of  the  river 
curves  well  over  to  the  Virginia  tshore,  so  that  at  the  site  of  the  bridge 
the  channel  current,  in  the  ordinary  stages  of  the  river,  sets  towards 
the  Washington  side,  making,  with  the  axis  of  the  bridge,  on  obtuse 
angle.  The  piers  are  set  parallel,  or  nearly  so,  with  the  current  in  such 
stages.  In  times  of  freshets,  however,  the  direction  of  the  current  is 
more  direct ;  the  water  takes  a  shorter  cut  across  the  shoals  to  reach  its 
proper  level.  The  piers  of  the  bridge  being  located  (o  best  suit  the  low 
stage  of  the  river,  they  stand  obliquely  to  the  current  in  times  of  freshet, 
making  the  obstruction  greatest  when  it  should  be  least.  The  bridge 
thus  acts  as  a  partial  dam  in  times  of  freshets,  checking  the  flow  of  water 
above  and  causing  the  deposition  of  the  material  that  is  rolled  along 
the  bottom  or  held  in  suspension. 

The  spans  of  the  bridge  are  too  narrow,  requiring  a  greater  number  of 
piers  than  would  otherwise  be  needed,  consequently  the  flow  of  water  is 
proportionately  obstructed.  While  the  number  of  piers  is  unnecessuily 
great,  and  their  direction  with  reference  to  the  freshet  current  objection- 
able, a  still  more,  formidable  objection  exists  in  the  construction  of  the 
])iers  themselves.  They  are  built  of  stone  on  a  pile  and  grillage  founda- 
tion, and  to  the  ordinary  observer  wouM  appear  unobjectionable  except 
in  respect  to  number,  height,  and  location  with  reference  to  the  freshet 
cuiTcnt.  The  pile  and  grillage,  however,  reaches  to  about  the  level  of 
low  water,  and  is  not  ordinarily  seen ;  but,  in  order  to  make  the  founda- 
tion secure,  a  large  quantity  of  riprap  stone  has  been  deposited  around 
each  pier,  so  that  while  each  pier  seems  to  be  narrow,  it  pratically 
spreads  out  like  a  cone  beneath  the  surface  of  the  water. 

The  bottom  chord  of  each  span  is  too  low,  being  only  10.7  feet  above 
low  water.  The  adjacent  flats  are  to  be  filled  to  a  height  of  3  feet  above 
the  freshet  slope  of  1877,  which  will  make  them  at  the  site  of  the  bridge 
about  12  feet  above  low  water.  The  bottom  chord  of  the  bridge  is,  there- 
fore, only  a  little  more  than  IJ  feet  above  the  level  of  the  freshet  slope  of 
1877,  and  nearly  1^  feet  below  the  proposed  grades  of  the  flats  when 
they  are  reclaimed  from  overflow. 

The  effects  of  logs,  trees,  etc.,  swept  down  the  river  and  against  the 
bridge  in  such  a  freshet  can  readily  be  imagined.  It  was  practically 
destroyed  in  1831  by  such  a  freshet. 

The  improvements  now  in  progress  contemplate  the  closing  of  the 
Washington  Channel  at  the  site  of  Long  Bridge;  hence,  all  the  water 
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that  now  finds  its  way  down  the  river  by  that  route  will  bo  forced  inta 
the  Virginia  Channel.  The  capacity  of  the  latter  must,  therefore,  be 
increased.  This  is  now  being  done  above  the  bridge,  and  it  will  be  done 
below  it,  by  dredging.  To  secure  the  required  area  of  cross  section 
through  the  bridge  would  require  dredging  to  be  done  between  the 
piers,  which,  it  is  believed,  is  not  practicable  to  the  extent  required 
without  endangering  the  structure. 

The  best  and  only  satisfactory  way  of  correcting  the  defects  of  this 
bridge  is  to  build  a  new  one  several  feet  higher,  on  fewer  piers,  with 
wider  spans.  The  piers  should  be  set  as  nearly  as  practicable  in  the 
axis  of  the  freshet  current,  and  should  rest  on  the  rock  or  hard-pan, 
which  it  is  believed  will  be  found  to  underlie  the  softer  strata  of  mud. 
In  any  case,  the  body  of  each  pier  should  extend  to  a  depth  below  the 
surface  of  the  water  equal  to  the  rulihg  depth  of  water  above  and  be- 
low the  bridge. 

No  riprap  protection  should  be  allowed  around  the  piers  to  reach  a 
level  above  that  of  the  general  bottom  of  the  river  channel  in  the  neigh- 
borhood of  the  bridge. 

Very  respectfully,  your  obedient  servant, 

Peter  0.  Hains, 
Major  of  Engineers. 

To  the  Chief  op  Engineers,  U.  S.  A. 

(2)  potomac  aqueduct. 

United  States  Engineer  Office, 
Washington^  D.  0.,  November  6,  1884. 

Sir  :  In  accordance  with  General  Orders  No.  13,  current  series.  Head- 
quarters Corps  of  Engineers,  United  States  Army,  I  have  to  report  that 
the  bridge  known  as  the  "Aqueduct,"  that  spans  the  Potomac  Eiver 
between  Georgetown,  D.  C,  and  the  Virginia  shore,  is  an  obstacle  to 
the  free  and  safe  navigation  of-  the  Potomac  River. 

The  bridge  is  an  acqueduct  for  the  Washington  and  Alexandria  Canal, 
which  is  here  carried  across  the  Potomac  River. 

The  piers  of  the  bridge  are  built  of  stone,  the  superstructure  being  of 
wood.  There  is  ample  width  between  the  piers  for  the  largest  vessels 
that  come  to  Georgetown  to  pass,  and  the  depth  of  water  is  over  20  feet 
at  low  tide. 

At  mean  high  tide  there  is  only  a  clear  space  of  25  feet  between  the 
timber  supports  of  the  lower  chords  of  the  truss  and  the  surface  of  the 
water.  As  a  consequence,  none  but  the  smallest  of  steam-boats  can  pass 
under  it.  and  practically  it  renders  navigation  above  the  bridge  im- 
practicable for  anything  but  small  tugs  and  flat-boats. 

Paragraph  2550,  Revised  Statutes,  provides  that  the  collection  dis- 
trict of  Georgetown  shall  extend  to  the  head  of  the  navigable  waters  of 
the  Potomac  River,  which  is  near  Little  Falls.  Between  the  latter  place 
and  the  Aqueduct  Bridge,  a  distance  of  more  than  3  miles,  there  exists 
a  deep,  navigable  channel,  obstructed  only  at  two  places  by  shoals, 
which  have  over  them  a  depth  of  16  and  19  feet,  respectively,  at  mean 
high  tide.  On  the  Georgetown  side  of  the  river  there  is  over  19  feet 
at  high  tide  for  a  distance  of  3,000  feet  above  the  bridge. 

In  a  commercial  point  of  view,  that  part  of  the  river  would  be  of 
great  value  if  the  way  to  it  was  not  barred  by  this  bridge. 

It  is  an  obstruction  in  another  respect.  The  piers,  abutments,  and 
causeway  reduce  the  width  of  the  river  from  about  1,600  feet,  its  nat- 
ural width  between  the  lines  of  high  water,  to  about  950  feet.    This  re- 
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duction  causes  au  abnormal  rise  in  the  surface  of  the  water  in  times  of 
freshets. 

The  brids^e  can  best  be  altered  so  as  not  to  interfere  with  the  free  and 
safe  navigation  of  the  river  by  discontinuing  its  use  as  an  aqueduct^ 
and  providing  a  draw  through  which  vessels  can  pass.  This  would 
necessitate  the  entire  rebuilding  of  the  superstructure,  and  the  modifi- 
<5ation  of  one  of  the  abutment  piers  to  serve  as  a  draw-pier. 

Other  interests  may  be  involved  in  such  a  change,  but  a  discussion  of 
them  is  beyond  the  province  of  this  report.  The  bridge  interferes  with 
the  free  and  safe  navigation  of  what  would  doubtless  become  a  very 
important  part  of  the  river  were  it  not  there,  and  the  only  satisfactory 
way  of  removing  this  interference  is  to  dispense  with  the  aqueduct  por- 
tion and  rebuild  the  superstructT^re  as  a  highway  bridge,  with  a  suita- 
ble draw  for  the  accommodation  of  vessels  of  the  largest  class  that  visit 
Georgetown. 

Very  respectfully,  your  obedient  servant, 

Peteb  C.  Hains, 
Major  of  Engineers. 

To  the  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  captain  F.  A.  HINMAN,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolky  Va.,  October  31, 1884. 

General  :  In  accordance  with  General  Order  No.  12,  Headquarters 
Gorps  of  Engineers,  CT.  S.  Army,  current  series^  relative  to  sections  2 
and  8  of  the  act  of  July  5, 1884,  making  appropnations  for  the  construc- 
tion, repair,  and  preservation  of  certain  public  works  on  rivers  and  har- 
bors, and  for  other  purposes,  I  have  the  honor  to  submit  the  following 
final  report  on  all  the  matters  known  to  me  in  this  district  covered  bv 
the  foregoing : 

The  following  bridges  are  considered  obstructions  to  the  free  naviga-. 
tion  of  the  waters  that  they  cross,  for  the  reasons  specified  below,  viz: 
The  Kodblk  and  Western  Eailroad  bridges  over  the  Eastern  and 
Southern  branches  of  the  Elizabeth  Biver  (shown  on  the  accompanying 
map*)  and  the  wagon  bridge  over  Town  Creek,  North  Carolina,  3}  miles 
above  its  mouth.    Each  will  now  be  referred  to  in  detail. 

(1)  Tfie  Norfolk  and  Western  Railroad  Bridge  over  the  Eastern  branch 
of  the  Elizabeth  Biver. — The  present  dra w-openingis  at  the  extreme  north- 
ern end  of  the  bridge  at  the  right  bank.  It  is  40  feet  in  the  clear,  and 
has  a  depth  through  it  of  13  feet  at  mean  low  water.  The  approaches 
to  this  draw  are  as  follows :  The  upper  approach  is  very  crooked- and 
shallow  from  the  main  channel  to  the  draw-opening.  On  a  line  perpen- 
dicular to  the  draw-opening,  and  about  300  feet  above  it,  is  a  shoal  with 
but  1^  feet  of  water  on  it  at  mean  low  tide.  Tbe  lower  approach  has 
been  lately  dredged  by  the  United  States,  and,  so  far  as  depth  is  con- 
cerned, is  satisfactiOry.  The  draw-opening  should  be  at  least  50  feet 
wide,  and  placed  near  the  middle*  of  the  stream,  where  the  deep  chan- 
nel is,  between  the  piers  marked  A  and  B,  with  suitable  guide-piles 
above  and  below  for  safety  of  navigation  through  it. 

(2)  The  Norfolk  and  Western  RaUroad  Bridge  over  the  Southern  branch 
•of  the  Elizabeth  Siver. — The  river  at  this  point  has  been  contracted  by 

•  Map  omitted. 
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earthen  caaseways,  terminatiDg  in  masonry  bridge  abutments  on  either 
side,  tliat  on  the  east  side  being  88  feet  long  and  that  on  the  west  side 
256  feet  in  length.  The  present  draw-opening  is  at  the  extreme  east- 
ern end  of  the  bridge,  is  40  feet,  in  the  clear,  and  has  a^depth  through 
it  of  8  feet  at  mean  low  water.  The  approaches  to  this  draw  are  on  a 
<'.urve,  and  hard  for  vessels,  particularly  those  with  tows,  to  make,  es- 
pecially when  the  wind  blows  from  certain  quarters. 

I  quote  as  follows,  relative  to  this  bridge,  from  report  dated  January 
30, 1872,  of  the  late  Capt.  C.  B.  Phillips,  Corps  of  Engineers,  found  in 
report  of  the  Chief  of  Enginers,  1872,  page  719 : 

Below  tbo  lock  of  the  Dismal  Swamp  Canal  no  difficulty  Ib  experienced  in  the  navi- 
gation of  the  Elizabeth  Kiver.  A  deep  and  nnobstrnoted  channel  exists  np  to  this 
point  and,  in  fact,  to  a  point  about  2  miles  farther  up  the  river. 

The  above  remark  should  be  qualified  by  stating  that  the  l!forfolk 
and  Petersburgh  Bailroad  Bridge,  which  crosses  the  river  about  three- 
fourths  of  a  mile  above  the  Dismal  Swamp  Lock,  causes  considerable 
annoyance  to  shipping,  much  of  which  is  taken  up  and  down  the  river 
in  long  tows.  As  many  as  five  schooners  sometimes  constitute  a  single 
tow. 

The  draw  of  the  bridge  referred  to  is  badly  located.  It  is  nearly  over 
to  tne  right  bank  of  the  river,  away  from  the  deepest  water,  and  out  of 
the  course  which  shipping  would  take  were  it  not  for  the  bridge.  This 
evil,  however,  it  appears  must  continue  to  exist,  as  litigation  has,  I  un- 
derstand, failed  to  correct  the  matter. 

•  •«•••• 

(The  Norfolk  and  Petersburgh  Bailroad  is  now  a  part  of  the  Norfolk 
and  Western  Bailroad.) 

The  draw-opening  should  be  at  least  60  feet  wide,  and  placed  near 
the  middle  of  the  stream,  where  the  deep  channel  is,  between  the  piers 
marked  G  and  D,  with  suitable  guide-piles  above  and  below,  for  safety 
of  navigation  through  it. 

(3)  Bridge  over  Town  Creelc^  North  Carolina. — I  quote  as  follows  re- 
garding this  bridge,  from  report  dated  August  4, 1884,  of  the  late  Mr. 
W.  H.  James,  assistant  engineer : 

«     .  «  *  «  #  •     *  • 

Town  Creek;  North  Carolina,  for  the  improvement  of  which  $1,000  was  appropriated 
by  act  approved  Jnly  6, 1881.  and  expended  under  my  charge,  for  an  account  of  which 
work  reference  is  respectfally  made  to  Appendix  K  17,  of  the  Annual  Report  of  the 
Chief  of  Engineers  for  1883,  is  obstrncted  3^  miles  above  its  mouth,  on  the  west  side 
of  the  Cape  Fear  River,  8  miles  below  Wilmington,  by  a  common  county-road  bridge, 
belonging  to  the  county  of  Brunswick,  North  Carolina.  This  bridge  has  no  draw. 
The  creek  is  navigable  for  the  improved  distance  of  19  miles  from  its  mouth  for  small 
bteam- launches  drawing  not  over  3^  feet  of  water.  These  boats,  in  passing  under  the 
bridge,  have  to  lower  their  smoke-stacks,  and,  for  want  of  a  draw,  none  but  very  smaU, 
low  boats  can  pass  at  all.  I  am  informed  that  if  compelled  to  put  in  a  draw  or  abandon 
the  bridge,  the  county  woald  probably  remove  it  and  close  the  road. 

It  is  manifest  that  there  should  be  either  a  proper  draw-opening  ia 
this  bridge  or  else  it  should  be  removed. 

It  is  believed  that  the  southern  abutment  or  causeway  (shown  on  ac- 
<M)mpanying  map*)  to  the  county  bridge  that  formerly  crossed  the 
eastern  branch  of  the  Elizabeth  Eiver  interferes  with  the  free  and  safe 
navigation  of  said  river  to  the  extent  described  below,  for  which  rea- 
sons the  structure  should  be  removed. 

*  Map  omitted. 
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In  my  cominauicatioa  to  you  of  the  1st  ultimo,  relative  to  Norfolk 
Harbor,  I  stated  as  follows  in  regard  to  this : 

^  «  «  •  #  »  « 

It  is  thought  that  the  shoaliag  at  the  mouth  of  Eastern  Branch  is  very  largely  dae 
to  natural  causes  that  will  always  exist,  aided  heretofore  hy  the  county  bridj^e,  a  part 
of  which  has  been  removed,  as  stated,  leaving  the  southern  abutment,  which  should  alt» 
be  removed.  There  are  no  means  of  ascertaining  the  amount  of  deterioration  due 
specifically  to  this  bridge. 

I  also  quoted  in  said  communication  from  reports  as  follows : 

1.  Eeport  dated  January  30,  1872,  of  the  late  Capt.  0.  B.  Phillips, 
Corps  of  Engineers  (Eeport  of  the  Chief  of  Engineers,  1872,  page  722). 

We  find  slight  and  rather  peculiar  changes  in  the  bed  of  the  harbor  between  the 
county  bridge  across  the  Eastern  Branch  and  the  confluence  of  the  two  branches.  We 
find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for  some  little  dis- 
tance below  the  bridge. 

Further  down  (some  800  yards  below  the  bridge)  shoaler  water,  which,  as  far  as  is 
known,  has  always  existed,  is  encountered,  and  continues  until  the  influence  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  flUed 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wliarves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.  The  stream  is  consider- 
ably contracted  at  this  point  by  a  long  causeway,  which  constitut-es  the  sonthern  ex- 
tremity of  the  bridge. 

This  accounts,  in  my  opinion,  for  the  slight  deepening  immediately  below  the 
bridge,  and  also  for  the  slight  additional  3hoaling  below,  the  removed  material  being 
deposited  as  soon  as  the  wider  portion  of  the  stream  is  reached. 

It  will  be  perceived  that  a  considerable  deepening  has  taken  place  immediately  at 
the  confluence  of  the  two  branches.  This  would  seem  to  be  but  the  mere  result  of  the 
changes  just  referred  to,  the  gradual  extension  of  the  shoaler  water  near  the  ferry 
seeming  to  contract  the  width  of  the  Southern  Branch  channel,  and  causing  it  to  make 
deeper  water.  From  this  point  on  towards  the  entrance  of  the  harbor,  and  also  in 
following  up  the  course  of  the  Southern  Branch,  the  water  in  the  ohaunel  seems  to 
have  pretty  generally  maintained  its  original  depth. 

2.  Report  dated  February  15, 1875,  of  Mr.  S.  T.  Abert,  United  States 
civil  engineer  (Report  of  the  Chief  of  Engineers,  1875,  Part  II,  pages 
146-147). 

The  bar  which  occupies  the  main  channel  Is  partly  due  to  the  county  bridge,  SiO 
yards  above. 

This  bridge  is  owned  by  private  parties,  who,  I  have  been  informed,  are  willing  to 
sell  It,  and  the  city  authorities  have  taken  the  preliminary  steps  for  its  purchase  and 
removal.  In  order  to  benefit  the  harbor  to  the  fullest  extent,  the  causeway  should 
be  removed  at  the  same  time  as  the  bridge. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HlNMAN, 
Captain  of  Engineers. 
The  Chief  op  Engineees,  U.  S.  A. 


repokt  of  captain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

Wilmington,  N.  (7.,  January  15, 1885. 
Sir  :  In  accordance  witli  tlie  instructions  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Eugineers,  United  States  Army,  Washington, 
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D.  C,  23d  Jul}',  1884, 1  have  to  submit,  herewith  inclosed,  my  fiual 
report  upon  the  *  •  •  bridges,  etc.,  referred  to  in  sections  2  and  8 
of  the  river  and  harbor  act  of  July  5,  1884. 

Very  respectfully,  your  obedient  servant, 

W.  H.  BlXBY, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


FINAL  report  UNDER  SECTIONS  2  AND  8  OF  THE  ACT  OF  JULY  5,  1884, 
MAKING  APPROPRIATION  FOR  THE  CONSTRUCTION,  REPAIR,  AND 
PRESERVATION  OF  CERTAIN  PUBLIC  WORKS  ON  RIVERS  AND  HAR- 
BORS, AND  FOR  OTHER  PURPOSES. 


NEUSE  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT), 

Near  Kinston  this  river  is  crossed  by  the  Atlantic  and  North  Caro- 
lina Railroad  on  a  draw-bridge,  whose  draw-span  is  placed  upon  the 
shallow  side  of  the  river,  instead  of  over  the  main  channel- way.  The 
present  improvement  will  probably  be  so  far  finished  in  18:56  as  to 
permit  of  a  deeper  navigation  above  this  bridge  at  Kinston  than  will 
then  be  able  to  pass  through  this  draw-opening.  All  the  steamer  cap- 
tains whom  I  have  so  far  heard  from  state  that  they  have  not  as  yet 
been  delayed  from  want  of  water  at  this  draw-opening,  and  I  do  not 
see  any  reason  for  a  change  in  the  position  of  a  draw  before  188G.  I 
therefore  recommend  that  this  draw  may  be  permitted  to  remain  in  its 
present  position  for  the  present,  but  that  it  be  moved  to  the  channel 
side  of  the  river  as  soon  as  it  becomes  the  chief  serious  obstruction  to 
a  nermanently  increased  depth  of  navigation  between  New  Berne  and 
Kinston. 

Near  Goldsborough  this  river  is  crossed  by  the  Wilmington  and  Wel- 
don  Railroad,  on  a  single-span  bridge,  without  a  draw.  The  bottom  of 
the  bridge  is  about  17  feet  above  low  water.  The  channel  is  said  to  be 
partially  obstructed  by  a  pier  of  the  former  bridge.  Very  few  steamers 
have  so  far  reached  this  bridge,  although  the  river  is  navigable  for  sev- 
eral miles  above  Goldsborough.  L  therefore  recommend  that  this  bridge 
be  permitted,  for  the  present,  to  remain  in  its  present  condition,  pro- 
vided that  the  owners  will  clear  away  the  obstructing  portion  of  the 
old  pier  beneath. 

Above  Goldsborough,  and  below  Smithfield,  there  are  six  county 
bridges,  without  draws,  but  there  has  as  yet  been  no  navigation  de- 
manding draws.  When  needed,  the  draws  will  undoubtedly  be  put  in 
by  the  county  authorities.  I  therefore  recommend  that  these  bridges  be 
permitted,  for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  draws  therein  whenever  needed  by  the 
steamers. 

As  far  as  I  know,  these  eight  are  the  only  bridges  below  the  head  of 
present  navigation  which  obstruct  the  navigation  of  the  Neuse  River. 

TRENT  RIVER,  NORTH  CAROLINA  (UNDER  EVIPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Trenton,  the  head  of 
present  navigation,  that  obstruct  the  navigation  of  the  Trent  River, 
ENO  88 160 
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CONTENTNIA.  CREEK,  NORTH  CAROLINA.  (UNDER  IMPROVEMENT). 

Between  StantoDsbarg,  the  head  of  present  improvement,  and  Snow 
Hill,  the  head  of  present  navigation,  there  are  three  coonty  bridges, 
without  draws,  but  there  has  as  yet  been  no  navigation  demanding 
draws.  When  needed,  the  draws  will  undoubtedly  be  put  in  by  the 
county  authorities.  I  therefore  recommend  that  these  bridges  be  ])er- 
mitted,  for  the  present,  to  remain  in  their  present  condition,  provided 
that  their  owners  will  insert  suitable  draws  therein  whenever  needed 
by  steamers. 

Between  Snow  Hill,  the  head  of  present  navigation,  and  the  month 
of  the  river  there  are  no  bridges,  as  far  as  I  know,  that  obstruct  the 
navigation  of  the  Gontentnia  Greek. 

NEW  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  the  head  of  present 
navigation  that  obstruct  the  navigation  of  the  New  Biver. 

CAPE  FEAR  RIVER,  NORTH  CAROLINA  (UNDER  IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Fayetteville,  the  present 
bead  of  navigation,  that  obstruct  navigation. 

«  •  •  •  •  •  •  • 

TOWN  CREEK,  NORTH    CAROLINA    (TRIBUTARY    OF   THE    CAPE    FEAR 
RIVER,  IMPROVED  IN  1882-^83). 

Three  miles  above  its  mouth,  this  river  is  reported  to  be  crossed  by 
a  county  bridge,  without  a  draw,  thus  obstructing  an  otherwise  5-foot 
navigation  over  nearly  19  miles  of  river.  £  therefore  recommend  that 
the  owners  of  this  bridge  be  required  to  insert  therein  a  draw-span  of 
40  feet  clear  width. 

One  mile  below  the  present  head  of  navigation  is  a  second  bridge, 
without  draw,  but  not  regarded  at  present  as  obstructing  the  present 
navigation.  I  therefore  recommend  that  it  be  permitted,  for  the  present, 
to  remain  in  its  present  condition. 

Between  the  head  of  present  navigation  and  the  mouth  of  the  river 
these  two  bridges  are,  as  far  as  I  know,  the  only  ones  that  obstruct  the 
navigation  of  Town  Greek. 

LILLINOTON  RIVER,  OR  LONG  CREEK,  NORTH  CAROLINA  (TRIBUTARY 
OF  THE  CAPE  FEAR    RIVER,  IMPROVED  IN  1882-'83). 

As  far  as  I  know,  there  are  no  bridges  below  the  head  of  preseut 
navigation  that  obstruct  the  navigation  of  the  Lillington  River. 

BLACK    RIVER,  NORTH  CAROLINA   (UNDER  SURVEY). 

As  far  as  I  know,  there  are  no  bridges  below  Point  Gas  well,  the  head 
of  present  useful  navigation,  that  obstruct  the  navigation  of  the  Black 
River. 

NORTH    BAST  CAPE  FEAR  RIVER,   NORTH  CAROLINA   (UNDER  EXAM- 
INATION. 

One  mile  above  Wilmington,  this  river  is  crossed  by  the  Wilmington, 
Columbia  and  Augusta  Railroad,  on  a  through  bridge,  provided  with 
a  suitable  draw-span. 
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The  free  passage  of  boats  on  the  riV'er  side  of  the  draw-pier  is  ren- ' 
dered  extremely  difficult  by  strong  cross-currents,  by  sboals  above  the 
bridge,  and  by  the  oblique  position  of  the  pier;  while  tiie  free  passage 
on  tbe  shore  side  of  the  draw-pier  is  rendered  difficult  by  the  absence 
of  suitable  fenders  next  to  the  shore,  and  by  the  ])resenco  of  an  old  sub- 
merged bridge  pier  near  the  river  bank,  about  100  yards  below  the  pres- 
ent bridge.  This  old  sunken^pier  is  said  to  have  occupied  its  present 
hidden  position  for  over  thirty  years,  and  is  manifestly  an  obstruction 
to  the  free  use  of  the  railroad-draw  opening.  Its  removal  would  cost, 
perhaps,  $200,  but  under  the  circumstances  I  do  not  think  the  present 
bridge's  owner  should  be  held  responsible  for  the  old  pier's  non-removal. 
1  recommend  that  this  old  sunken  pier  be  removed  at  the  expense  of 
the  United  States,  and  that  the  owners  of  the  railroad  bridge  be  re- 
quired to  provide  suitable  fenders  for  100  feet  above  and  below  the 
bridge,  on  the  shore  side  of  the  draw-opening. 

Eighteen  miles  above  Wilmington,  this  river  is  crossed  by  the  Wil- 
mington and  Weldon  Railroad,  on  a  pier-bridge,  without  a  draw-span. 
The  bottom  of  the  bridge  is  only  about  10  feet  above  high-water  mark, 
and  seriously  obstructs  an  otherwise  clear  C  foot  navigation  over  60 
miles  of  river.  I  therefore  recommend  that  the  owners  of  this  bridge 
be  required  to  provide  it  with  a  suitable  draw,  of  span  from  40  to  60 
feet  widtb. 

Higher  up,  the  river  is  crossed,  at  Kroom's,  at  Deep  Bottom,  and  at 
Chinquepin,  by  county  bridges,  without  draws,  but  up  to  present  at 
these  places  there  has  not  been  any  steam  navigation  demanding  draws. 
I  therefore  recommend  that  these  bridges  be  ])ermitted,  for  the  present, 
to  remain  in  their  present  condition,  provided  that  their  owners  will  in- 
sert suitable  draws  therein  whenever  needed  by  steamers. 

As  far  as  I  know,  these  five  bridges  are  the  only  ones  obstructing  the 
free  navigation  of  the  l^orth  East  Gape  Fear  River  from  its  mouth  up 
to  Hallsville,  the  head  of  present  navigation. 

WACOEMAW  RIVEE,  SOUTH  CAROLINA  (UNDER   IMPROVEMENT). 

As  far  as  I  know,  there  are  no  bridges  below  Conwayboro',  the  pres- 
ent head  of  useful  navigation,  that  obstruct  the  navigation  of  the  Wac- 
cemaw  River. 

GREAT  PEDEE  RIVER,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

About  125  miles  above  Georgetown,  this  river  is  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Railroad,  on  a  bridge  provided  with  a 
draw-span  of  suitable  width.  Projecting  iron-work  on  the  piers,  swift 
crosscurrents  in  the  river,  an  improperly  arranged  piiling-feuder,  com- 
bine to  subject  passing  vessels  to  injury.  Several  miles  above  the  rail- 
road bridge,  the  river  is  also  crossed  by  the  toll-bridge  of  tbe  Society 
Hill  Bridge  Company,  on  a  through  bridge  provided  with  a  draw-span 
of  proper  width.  Swift  and  strong  cross- currents  and  the  absence  of 
suitable  fenders  combine  to  subject  passing  vessels  to  injury  by  the 
bridge  piers.  I  recommend  that  the  owners  of  both  these  bridges  be 
required  to  provide  strong  and  suitable  fenders  at  both  ends  of  these 
draw-openings,  these  fenders  extending  100  feet  above  and  below  the 
bridge,  and  rising  above  ordinary  high  water  to  within  about  a  foot 
of  the  draw-span's  lower  chord. 

As  far  as  I  Know,  these  two  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  tiie  Great  Pedee  Biver. 
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SANTEE  BIYEB,  SOUTH  CAROLINA  (UNDER  IMPROVEMENT). 

The  canal  at  present  being  cat  through  Mosquito  Greek,  to  8er%*e  ag 
the  outlet  of  SanteeKiver  to  Winyaw  Bay,  is  crossed  near  Winyaw  Bay 
by  a  county  free  bridge,  without  a  draw.  This  bridge,  capable  of  ob 
structing  the  future  navigation  of  the  canal,  is  to  be  replaced  by  a  dr«w- 
bridge,  at  the  expense  of  the  United  States,  in  accordance  with  the  ap- 
proved projects  of  1881, 1882,  and  1884.  (See  letter  from  office  of  Chief 
of  Engineers,  U.  S.  Army,  dated  25th  September,  1884.) 

About  100  miles  above  its  mouth  this  river  is  crossed  by  the  North- 
eastern Bailroa<],  on  a  bridge  provided  with  a  suitable  draw-span ;  but 
the  projecting  iron-work  of  the  bridge-piers,  combined  with  cross-cur- 
rents ia  the  river,  are  apt  to  injure  passing  steamers.  I  recommend 
that  the  openings  be  provided  with  suitable  fenders  on  both  ends  of  the 
span,  these  fenders  to  extend  about  75  feet  above  and  about  75  feet  below 
the  bridge,  and  to  rise  above  ordinary,  high  water  to  within  about  a  foot 
of  the  draw-span's  bottom  chord. 

As  far  as  I  know,  these  two  bridges  are  the  only  ones  obstructing  the 
navigation  of  the  Santee  Biver. 

WATEBEE  BIYEB,  SOUTH  CAROLINA   (UNDER  IMPROVEMENT). 

Eight  miles  above  its  mouth,  in  the  Santee,  this  river  is  crossed  by 
the  Camden  Branch  of  the  South  Carolina  Bailroad,  on  a  wooden  deck 
bridge,  without  a  draw-span,  the  bottom  of  the  bridge  being  15.3  feet 
above  low  water.  The  use  of  this  bridge  without  a  draw  has  been  spe- 
cially authorized,  as  far  as  concerns  the  State  of  South  Carolina,  by 
Stale  acts  passed  in  1853  and  1858. 

Thirteen  miles  above  its  mouth  the  river  is  also  crossed  by  the  Wil- 
mington, Columbia  and  Augusta  Bailroad,  on  a  wooden  deck  bridge, 
without  a  draw-span,  the  bottom  of  the  bridge  being  about  17  feet 
above  low  water. 

As  far  as  I  know,  these  two  are  the  only  bridges  obstructing  the 
navigation  of  the  Wateree  Biver. 

The  present  improvement  will  probably  be  finished  next  year  suffi- 
ciently to  allow  of  a  tolerably  clear  4-foot  navigation  to  steamers  of  52 
feet  width  over  the  whole  river  from  its  mouth  up  to  Camden.  The 
current  of  this  river  is  swift  and  strong,  especially  during  high-water 
stages.  Both  bridges  have  already  proved  serious  obstructions  to  a 
desired  navigation. 

I  therefore  recommend  that  the  owners  of  both  of  these  bridges  be 
required  to  insert  suitable  draw-spans  in  their  bridges;  that  the  spans 
be  at  least  GO  feet  wide  in  the  clear ;  that  the  openings  be  placed  with 
reference  to  the  deep  water  and  the  convenience  of  navigation;  that  the 
openings  be  i)rovided  with  strong  and  suitable  fenders  on  both  ends 
of  the  span,  extending,  say,  150  feet  above  and  80  feet  below  the  bridge; 
and  that  these  fenders  should  rise  above  ordinary  high  water  to  within 
about  a  foot  of  the  draw-span's  lower  chord. 

CONGAREE  RIVER,   SOUTH  CAROLINA,   (UNDER  SURVEY). 

At  the  city  of  Columbia  this  river  is  crossed  by  a  carriage  bridge, 
whose  bottom  is  36  feet  above  low  water,  and  whose  spans  are  at  least 
100  feet  in  length.  Two  miles  below  the  city  the  river  is  also  crossed 
by  the  Charlotte,  Columbia  and  Augusta  Bailroad,  on  an  iron-deck 
bridge,  whose  lowest  iK>rtions  are  about  40  feet  above  low  water,  and 
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whose  spans  are  at  least  100  feet  iu  lengtli.  Neither  of  these  two  bridges 
are  provided  with  draw-openings,  but  the  rapids  in  the  river  at  this 
point  will  probably  always  compel  passing  boats  to  follow  a  canal  near 
the  shore  end  of  the  bridges.  Passing  steamers  will  probably  be  few 
iu  number,  and  might  justly  be  forced  to  make  use  of  hinged  smoke* 

stacks. 

•  ••*••• 

Five  miles  above  the  mouth  of  this  river,  it  is  crossed  by  the  South 
Carolina  Railroad,  on  a  deck  bridge,  provided  with  a  draw  of  53.5  feet 
clear  width.  This  draw-span  is  for  the  present  built  solidly  into  the 
bridge  5  but  is  ready  to  be  suitably  mounted  upon  its  revolving  plat- 
form as* soon  as  demanded  by  the  interests  of  navigation.  If  the  now- 
contemplated  improvement  of  the  river  be  carried  out,  this  draw  should 
be  ready  for  actual  use  in  1886.  The  current  of  this  river  at  this  point 
is  swift  and  strong,  especially  at  high  stages  of  water.  I  therefore 
recommend  that  this  bridge  be  permitted  to  remain  for  the  present  in 
its  present  condition,  provided  that  when  navigation  is  opened,  the 
bridge-owners  will  suitably  finish  the  mounting  of  its  present  draw- 
span,  and  that  the  openings  be  provided  with  strong  and  suitable 
fenders  on  both  ends  of  this  span  extending,  say,  75  feet  above  and  be- 
low the  bridge,  and  rising  above  high  water  to  within  about  a  foot  of 
the  draw- span's  bottom  chord. 

As  far  as  I  know,  these  three  bridges  are  the  only  ones  that  obstruct 
the  navigation  of  the  Gongaree  River. 

W.  H.  BlXBY, 
Captain  of  Engineers. 


eepoet  of  colonel  q.  a.  aillmobe,  corps  of  enoineers. 

United  States  Engineer  Office, 

Savannah^  Oa.,  January  19, 1885. 

General:  In  compliance  with  the  provisions  of  the  second  and  third 
clauses  of  section  2  of  the  last  river  and  harbor  act,  promulgated  in 
General  Orders,  No.  13,  Headquarters  Corps  of  Engineers,  T7.  S.  Army, 
Washington,  D.  0.,  July  23, 1884, 1  have  the  honor  to  report  as  follows: 

First  The  Charleston  and  Savannah  Railroad  Co?npany  is  now  re- 
2)lacing  a  wooden  bridge  over  the  Ashley  River,  about  12  miles  above 
the  city  of  Charleston,  by  an  iron  structure.  It  is  to  be  a  draw-bridge, 
and  the  draw-span  is  believed  to  be  ample.  It  is  not  known  by  what 
authority,  if  any,  the  wooden  bridge  was  constructed.  It  is  about  twelve 
years  old. 

Second,  A  highway  bridge  over  the  Ashley  River  at  Charleston  is 
contemplated.  It  is  understood  that  its  construction  will  be  commenced 
very  soon.    Under  what  authority,  if  any,  is  not  known  to  me. 

Third.  A  small  wooden  bridge  at  Toby's  Bluff,  on  the  Salkehatchie 
River,  is  said  to  interfere  in  some  degree  with  raft  navigation.  This  is 
a  small  matter,  but  additional  information  will  be  collected. 

Fourth.  The  Charleston  and  Savannah  Railroad  Bridge  over  the  Sal- 
kehatchie River  has  no  draw-span;  neither  has  the  highway  bndge, 
about  one-quarter  of  a  mile  below  it,  over  the  same  stream.  These 
bridges  offer  no  obstruction  to  raft  navigation,  and  there  is  no  present 
necessity  for  a  draw  in  either  bridge. 
•  *    •  •  •  •  •  « 

Sixth.  The  Savannah,  Florida,  and  Western  Railroad  Bridge,  over  the 
Altamaha  River  at  Doctor  Town,  Ga.,  has  no  draw.    The  small  steamers 
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the  rebuilding  of  one  pier  on  the  east  side  of  the  existing  cbannel, 
which  has  been  cut  through  the  rock,  no  as  to  make  it  the  pivot-pier, 
and  the  substitution  of  a  wrought-irou  draw-span  for  the  adjiicenr 
spans  of  the  present  structure.  It  will  give  an  opening  of  84  feet  width 
ov^er  the  existing  channel,  and  another  of  the  same  width  on  the  east 
side  of  the  pivot-pier,  available  for  another  channel,  should  it  be  found 
necessary  to  cut  it  through  the  rock  bed  of  the  river.  I  am  of  opiniou 
that  the  proposed  modification  of  this  bridge  will  meet  the  present  and 
prospective  requirements  of  navigation  on  the  Coosa  River.  Since  the 
transmission  of  former  reports  upon  this  bridge,  the  modifications  men- 
tioned in  the  foregoing  have  been  commenced,  and  are  now  being  made 
by  the  railroad  company.. 

OOMULGEE  RITER,   GEORGIA. 

i^ear  Lumber  City,  Ga.,  the  East  Tennessee,  Virginia  and  Greorgia 
Railroad  crosses  the  Ocmulgee  River  on  a  bridge  having  a  draw-spon, 
of  which  but  one  opening  is  available  for  navigation,  and  this  has  a 
width  at  low  water  of  40  feet,  with  good  approaches  above  and  bdow. 
In  time  of  freshets,  cross-currents  in  this  channel  render  caution  neces- 
sary in  passing  it.  No  complaint  is  made  by  steam-boat  men,but  when- 
ever the  bridge  is  rebuilt  or  extensively  repaired,  the  pivot-pier  should 
be  shifted  in  position  so  as  to  give  a  clear  span  of  75  feet  over  the  best 
portion  of  the  river  channel.  About  one-half  mile  above  Hawkins- 
ville  the  same  railroad  crosses  the  Ocmulgee  River,  on  a  wooden  IIowo 
truss  bridge,  about  25  feet  above  low  water,  and  without  a  draw.  This 
bridge  will  be  an  obstruction  to  navigation,  as  the  improvement  of  the 
river  is  in  contemplation  as  high  up  as  Macon,  Ga.  The  remedy  is  the 
introduction  of  a  draw-span,  with  not  less  than  60  feet  clear  opening. 
About  G  miles  below  Macon  the  same  railroad  again  crosses  the  Ocmul- 
gee River,  on  a  wooden  Howe  truss  bridge,  reported  to  be  about  15  feet 
above  low  water.  This  will  prove  an  obstruction  to  navigation  when 
the  river  is  improved  as  far  as  Macon,  Ga.,  and  a  draw-span  should  be 
put  in,  with  not  less  than  60  feet  clear  width. 

OCONEE  RIVER,  GEORGIA. 

A  wooden  Howe  truss  bridge  of  the  Central  Railroad  of  Georgia  crosses 
this  river  about  30  miles  above  Dublin,  the  present  head  of  navigation. 
As  the  improvement  of  the  river  above  this  point  is  in  contemplation, 
this  bridge,  which  is  reported  to  bo  about  25  feet  above  low  water  and 
without  a  draw,  will  be  an  obstruction  to  navigation.  The  remedy 
should  be  the  building  of  a  draw  next  the  right  bank  of  the  river,  with 
not  less  than  60  feet  clear  span. 

FLINT  RIVER,  GEORGIA. 

The  navigation  of  this  river  is  obstructed,  at  a  point  30  miles  below 
Montezuma  and  opposite  the  town  of  Drayton,  by  a  lattice  wagon  bridge, 
which  contains  no  draw  and  is  not  at  a  sufficient  elevation.  The  rem 
cdy  is  the  introduction  of  a  draw  of  suitable  width,  with  sheer-booms 
it*  necessary.  Within  the  corporate  limits  of  the  town  of  Albany  three 
bridges  cross  the  river,  namely,  Brunswick  and  Western  Railroad  Bridge, 
the  Savannah,  Florida  and  Western  Railroad  Bridge,  and  a  wooden  lat- 
tice wagon  bridge.  The  remedy  in  each  case  is  the  introduction  of  a 
draw  of  suitable  width,  with  sheer-booms  if  necessary. 
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Opposite  the  town  of  Bainbridge,  Ga.,  an  iron  bridge  with  a  draw 
crosses  this  river,  and  may  require  the  use  of  sheer-booins  After  navi- 
gation has  been  opened  to  Albany. 

CHATTAHOOCHEE  RIVER,   GEORGIA  AND  ALABAMA. 

Two  bridges  cross  this  river  at  the  town  of  Enfaula,  which  during 
high  water  are  obstructions  to  navigation.  One  of  these  is  a  lattice 
wagon  bridge,  and  the  other  the  Southwestern  Railroad  Bridge.  The 
remedy  in  each  case  is  the  introduction  of  a  draw  of  suitable  width, 
with  sheer-booms  if  necessary.  At  the  town  of  Fort  Gaines,  35  miles 
below  Eufaula,  a  lattice  wagon  bridge  crosses  the  river,  which  is  an 
obstruction  to  navigation  in  high  water.  The  remedy  is  the  introduc 
tiou  of  a  draw  of  suitable  width,  with  sheer- booms  if  necessary. 

ALABAMA  RIVER,  ALABAMA. 

A  wagon  bridge  crosses  this  river  at  the  town  of  Selma.  It  is  provided 
with  a  draw-span  having  one  available  opening  for  navigation.  The 
location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and  the 
draw  seems  to  require  supplementary  works  to  assist  the  passage  of 
boats  through  it.  The  matter  is  under  consideration  by  a  Board  of 
Engineers  appointed  for  the  purpose. 

CAHABA  RIVER,   ALABAMA. 

Navigation  is  obstructed  by  the  Selma  and  New  Orleans  Eailroad 
Bridge,  at  a  point  about  8  miles  above  the  mouth  of  the  river,  and  by 
the  Alabama  Central  Eailroad  Bridge,  at  a  point  about  21  miles  above 
its  mouth.  Each  of  these  bridges  has  beeu  built  without  a  draw,  and 
the  remedy  in  each  case  is  the  provision  of  a  suitable  draw,  with  open- 
ing sufficient  for  navigation,  and  with  sheer-booms  if  necessary. 

CHOCTAWHATCHIE  RIVER,  FLORIDA  AND  ALABAMA. 

The  navigation  of  this  river  is  obstructed  by  a  wagon  bridge,  near 
Geneva,  Ala.,  about  20  feet  above  low  water,  and  so  constructed  that 
it  ciin  not  be  modified.  It  should  be  taken  down.  The  navigation  of 
the  river  is  also  obstructed  by  a  similar  bridge  7  miles  below  Newton, 
Ala.,  which  must  also  be  removed  if  the  improvement  of  the  river  is 
carried  to  that  point. 

Very  respectfully,  your  obedient  servant, 

E.  L.  HoxiE, 
Captain  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  captain  eric  bergland,  corps  of  engineers. 

United  States  Engineer  Office, 

Yickshurg^  Miss.y  December  9,  1884. 
Sir  :  In  compliance  with  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  Washington,  D.  C,  July  23, 1884, 1  have  the  honor  to 
submit  the  following  report  on  bridges  and  other  structures  now  erected 
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or  in  process  of  erection  which  do  or  will  interfere  with  free  and  safe 
navigation  of  certain  streams  within  my  district,  with  recommendatioBS 
as  to  the  best  mode  of  altering  or  constrncting  such  bridges  or  stntct- 
ares  so  as  to  prevent  any  such  obstructions : 

BIG  BLACK  RIVER,  MISSISSIPPI. 

(1 )  A  railroad  bridge  is  now  in  process  of  erection  by  the  Lonisrille, 
New  Orleans  and  Texas  Railway,  about  15  miles  above  the  mouth,  to 
replace  a  light  iron  bridge  heretofore  used  at  this  crossing. 

The  new  bridge  is  an  iron  truss,  of  three  fixed  spans.  The  lower  side 
of  the  bottom  chord  is  at  the  height  of  extreme  high  water,  which  is 
about  38  feet  above  low  water.  The  end  spans  are  75  feet  long,  and 
center  span  125  feet.  The  two  channel-piers  are  iron  cylinders  filled 
with  masonry.  The  bridge  was  authorized  by  act  of  State  legislature, 
in  1872.  It  forms  an  obstruction  to  free  and  safe  navigation  at  all 
stages  of  water.  Another  pier  should  be  put  in,  and  the  center  span 
made  a  pivot-draw. 

(2)  A  county  bridge  at  Hawkiuson's  Ferry,  25  miles  above  the  month. 
This  should  be  changed  into  a  draw-bridge. 

(3)  A  county  bridge  at  Baldwin's  Ferry,  78  miles  above  the  mouth. 
This  should  be  changed  into  a  drawbridge. 

(4)  A  railroad  bridge,  erected  by  the  Vicksburg  and  Meridian  Rail- 
way, near  Smith's  Station,  90  miles  above  the  mouth.  It  is  a  "  Howe 
truss,"  of  five  fixed  spans,  56  feet  each,  with  the  bottom  chord  7  feet 
above  extreme  high  water  and  32  feet  above  low  water. 

The  bridge  was  authorized  by  act  of  State  legislature  in  1865.  It 
forms  an  obstruction  to  free  and  safe  navigation  at  all  stages  of  water. 
One  of  the  piers  should  be  replaced  by  a  pivot-pier  and  two  of  the  spans 
by  pivot  draw. 

Five  thousand  dollars  have  been  appropriated  for  the  improvement 
of  Big  Black  River. 

SOUTH  FOEKED  DEEE  RIVER,  TENNESSEE. 

(1)  A  log  loom,  built  of  piles,  at  Hosier  Mill,  about  100  miles  above 
the  mouth.    The  opening  through  this  should  bo  enlarged. 

(2)  An  old  railroad  bridge,  erected  by  the  Narrow  Gauge  Railway 
Company,  108  miles  above  the  mouth.  This  should  be  removed  entirely, 
being  no  longer  used. 

(3)  A  county  bridge  at  Sharon's  Ferry,  114  miles  above  the  mouth. 
This  should  be  changed  into  a  draw-bridge. 

(4)  A  brush  dam,  13  miles'below  Bell's  Station  and  130  miles  above 
the  mouth.  This  should  be  removed  entirely,  as  it  deflects  the  maiu 
body  of  the  river  into  an  artificial  channel  for  the  use  of  private  par- 
ties. 

(5)  A  railroad  bridge,  erected  by  the  Louisville  and  Nashville  Rail- 
way, near  Bell's  Station,  142  miles  above  the  mouth.  This  is  a  pile 
trestle,  and  should  be  replaced  by  a  pivot-draw. 

(6)  A  county  bridge,  145  miles  above  the  mouth.  This  should  be 
changed  into  a  draw-bridge. 

(7)  An  old  county  bridge  at  Poplar  Comer,  160  miles  above  the 
mouth.    This  should  be  removed,  being  no  longer  used. 

(8)  A  county  bridge  at  Campbell's  Landing,  191  miles  above  th'" 
mouth.    This  should  be  char.ged  into  a  draw-bridge. 

(0)  A  county  bridge  at  McClannahan  Landing,  194  miles  above  the 
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mouth  nD(l  1  mile  below  Jackson,  the  head  of  navigation.    This  shoald 
be  changed  into  a  draw-bridge. 

Five  thousaiul  doljars  have  been  appropriated  for  the  improvement 
of  South  Forked  Deer  Kiver. 

Very  respectfully,  your  obedient  servant, 

Ebig  Bebgland, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  major  o.  h.  ernst,  corps  op  engineers. 

United  States  Engineer  Office, 

Saint  Louia^  Mo.,  January  30, 1885. 
General  :  In  compliance  with  the  instructions  contained  in  General 
(3rdeis,  No.  13,  dated  Headquarters  Corps  of  Engineers,  July  23, 1884,1 
have  the  honor  to  report  as  follows  upon  the  subject  therein  referred  to : 
•  •••••• 

2(1.  Whether  any  bridges,  cnaseways,  or  structures  now  erected  or  in  process  of 
<Tection  do  or  wnTiuterfere  with  free  and  safe  navigation,  and  if  they  do  or  wiUso 
interfere,  to  rejM)!!  the  best  mode  of  altering  or  constracting  such  bridges  or  cause- 
ways BO  an  to  prevent  any  such  obstructions. 

The  only  case  of  this  kind  in  my  district  is  the  steel  arch  bridge  at 
Saint  Louis,  which,  on  account  of  its  arched  form,  does  somewhat  im- 
])ede  navigation  at.the  higher  stages  of  the  river.  The  evil  is  not  very 
Herious,  as  the  lower-river  boats  can  temporarily  dispense  with  going 
above  the  bridge  and  the  upper-river  boats  from  going  belowit  during  the 
short. periods  when  the  passage  is  obstructed.  There  is  no  remedy,  for 
1  take  it  for  granted  that  this  magnificent  structure  is  not  to  be  pulled 
down. 

3.  There  are  no  bridges  in  my  district  having  draw- spans  or  raft- 
spans. 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ernst, 
Major  of  Engineers. 
Brig.  Gen.  John  Kewton, 

Chief  of  Engineers^  U.  8.  A. 


report  of  major  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 
Roch  Island,  III.,  December  12,  1884. 
General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
<Hirrent  series,  requires  a  report  upon  certain  facts  referred  to  by  sec- 
tions 2  and  8  of  the  river  and  harbor  act  of  July  6,  1884. 

•  •  •  •  •  •  • 

The  information  asked  for  in  connection  with  section  2  is  desired  for 
presentation  to  Congress  during  present  session.  I  would  therefore 
submit  herewith  a  report  upon  the  matters  referred  to  in  that  section : 

There  are  on  the  Upper  Mississippi  numerous  bridges,  causeways, 
and  other  structures  in  form  of  piers,  wharves,  booms,  etc.,  erected  by 
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private  parties,  whicli  interfere  with  free  antl  safe  navigation.  Some 
of  tliese  structures  liave  been  erected  in  accordance  with  acts  of  Oon- 
gresH,  80iue  b^^  authority  of  State  and  municipal  legislation,  and  maDj 
without  any  other  authority  than  the  private  necessities  of  those  baild- 
ing. 

The  trouble  as  regards  bridges  will  be  partially  corrected  by  the 
exercise  of  the  authority  granted  by  section  8,  river  and  harbor  act  of 
July  5,  1^84,  but  as  full  protection  to  the  interests  of  navigation  as  the 
circumstances  of  the  case  permit  can  only  be  secured  by  constructions 
in  accordance  with  proper  plans. 

Section  51354,  Kevised  Statutes,  provides  for  the  erection  of  piers, 
cribs,  etc.,  under  the  direction  of  the  Secretary  of  War,  but  while  a  large 
number  of  such  piers  and  cribs  have  been  built,  I  do  not  call  to  mind  a 
single  instance  in  which  the  authority  of  the  Secretary  of  War  has  been 
requested. 

Theoretically,  private  individuals  or  corporations  injured  by  such 
structures  as  are  here  referred  to  are  protected  l^y  law,  but  experience 
has  shown  that  practically  the  laws,  in  their  present  form,  do  not  give 
full  protection  to  the  interests  of  navigation. 

The  only  practical  method  1  can  suggest  for  correcting  or  reducing 
the  evils  resulting  from  the  construction  of  bridges,  piers,  booms,  etc, 
on  the  Upper  Mississippi  is  to  declare  all  such  structures  as  now  exist 
without  the  authority  of  Congress,  and  interfere  with  free  navigation, 
to  be  public  nuisances,  and  to  prohibit  in  the  future  all  such  construc- 
tions as  would  encroach  upon  the  bed  of  the  river  until  the  same  are 
sanctioned  by  general  or  special  legislation  of  Congress. 

Such  laws  would  permit  in  each  case  a  proper  consideration  of  plans 
in  advance  of  construction. 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


reports  of  major  a.  m.  miller,  corps  of  enqineers. 
(1)  wabash  river,  indiana  and  illinois. 

United  States  Engineer  Office, 

Saint  Louis  J  Mo.^  November  18,  1884. 

General:  In  accordance  with  instructions  contained  in  Genenil 
Orders,  No.  13,  Headquarters  Corps  of  Engineers,  U.  S.  Army,  Wash- 
ington, D.  0.,  July  23,  1884,  I  have  the  honor  to  submit  the  following 
report  on  the  bridges  crossing  the  Wabash  Eiver,  Indiana  and  Illinois: 

The  portion  of  the  Wabash  Kiver  for  the  improvement  of  which  ap- 
propriations have  from  time  to  time  been  made  by  acts  of  Congress, 
and  which  is  considered  navigaMe,  lies  between  La  Fayette,  lud.,  and 
the  mouth  of  the, river.  On  tliis  portion  of  the  river,  a  distance  of 
214.G  miles,  there  are  twenty-one  bridges.  Six  of  these  are  complete 
obstructions  to  navigation  by  steam-boats  at  and  above  a  medium  stage 
of  water,  and  may  be  classified  under  section  2  of  the  act  approved  July 
5,  1884,  making  appropriations  for  the  construction,  repair,  and  preser- 
vation of  certain  public  works  on  rivers  and  harbors,  and  for  other  pur- 
poses. 

•  •  •  •  •  •  • 
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They  are  as  follows : 

(1)  TJie  Main  Street  Brid<fe  at  La  Fayette^  Indiana, — This  briilfje  has  Ji 
clearance  at  low  water  of  31  feet ;  it  is  a  highway  or  wagon  bridge,  has 
three  spans,  175  feet  6  inches,  179  feet,  and  175  feet  11  inches  in  length  ; 
no  draw. 

(2)  The  Lake  Erie  and  Western  Railroad  Bridge^  La  Fayette^  Indiana, — 
This  bridge  has  a  clearance  of  31.5  feet  at  low  water ;  it  is  a  railroad 
bridge,  has  fonr  spans  of  158  leet  G  inches  in  width  ;  no  draw. 

(3)  Wabash^  Saint  Louis  and  Pacific  Railroad  Bridge^  Attica^  Indiana. — 
This  bridge  is  a  railroad  bridge,  has  a  clearance  of  37.5  feet  at  low  water, 
twelve  spans,  varying  from  104  feet  10  inches  to  151  feet  in  width  ;  no 
draw. 

{4)  Chicago  and  Oreat  Southern  Railroad  Bridge,  Attica,  Indiana. — This 
bridge  has  a  clearance  of  33.5  feet  at  low  water.  Is  a  railroad  bridge,  has 
six  spans  of  144  feet ;  no  draw. 

(5)  Indiana,  Bloomington  and  Weston  Railroad  Bridge,  Covington  Indi- 
ana.— ^This  bridge  has  a  clearance  of  31.{>  feet  at  low  water,  is  a  railroad 
bridge,  has  four  spans  from  142  to  144  feet  in  width  ;  no  draw. 

(6)  Columbus  and  Saint  Louis  Railroad  Bridge  (narrow  gauge)  j  near  Lodi, 
Indiana, — This  bridge  has  a  clearance  of  29  feet  at  low  water,  is  a  rail- 
road bridge,  has  five  spans  of  about  160  feet  each ;  no  draw. 

All  the  above  bridges  require,  to  render  them  no  obstruction  to  nav- 
igation, to  be  supplied  with  draw-spans,  placed  over  the  high-water 
channel,  having  a  width  in  the  clear  of  60  feet,  and  so  arranged  as  to 
be  managed  with  rapidity  and  facility.  As  they  now  stand,  they  are 
at  a  medium  stage  of  water  (8  feet)  complete  obstructions  to  navigation 
by  small  steam-boats,  and  at  high  water  are  obstructions  sometimes  to 
rafts  and  flat-boats.  In  the  spring  of  1884  the  water  was  up  to  the  bot- 
tom chords  of  some  of  the  higher  bridges,  and  the  lower  ones  were 
partly  submerged, 

A  recapitulation  is  given  in  tabulated  form: 

Bridges  clamfied  under  section  2  of  the  act  approved  July  5,  1884,  making  appropriations 
for  the  construciionf  repair j  and  preservation  of  certain  publio  tcorks  on  rivers  and  har- 
bors, and  for  other  purposes,  uhich  *^now  erected  or  in  process  of  erection  do  or  will  inter- 
fere with  free  and  safe  navigation.^* 


Sio, 

Bridge. 

Location. 

Proposed  alterations. 

1 

Main   Street  Bridge    (wagon, 
way) -. 

La  Fayette,  Ind 
...  do  

Feet 
31.0 
31.5 
37.5 
33.5  ' 

31.51 
29.0  J 

2 

Lake  Erie  and  Western  Kail- 
ixKid  Bridge  (railtvay) 

These  bridges  require,  to  render 
them  no  obstruction  to  free  navi- 

3 

4 

Wabaab,  Saint  Loals  and  Paci- 
flo  Railroad  Bridge  (railway) . 

Cbioaffo  and  Great  Sonthem 
BailToad  Bridge  (railway) 

Attica,  Ind 

...do 

gation,  to  be  supplied  witli  draw- 
spaas  placed  orer  the  cbaunel. 
having  a  width  in  tho  clear  of  at 
least  60  feet,  arranged  to  be  ma- 

5 

Indiana,      Bloomington       and 
We«tem     Railroad     Bridge 
(railway) 

Covington,  Ind  . 
Near  Lodi,  Ind.. 

neuvered  with  facility  and  rapid- 
ity, with  proper  guide-dikes  or 
guard-piers. 

6 

Colnmbna    and    Saint     Loais 
Railroad  Bridge  (raUway)  .... 

In  addition  to  the  bridges  mentioned  above  there  are  two  other  rail- 
road bridges  crossing  the  Wabash  River :  (1)  The  Ohio  and  Mississippi 
Eailroad  Bridge,  at  Vincennes,  Ind.;  (2)  the  Louisville  and  Nashville 
Jtnilroad  Bridge,  at  Grand  Chain,  111.,  31  miles  above  the  mouth  of  the 
Wabash. 
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These  two  bridges  are  prorided  with  ample  draw  spaus,  with  draws 
in  good  working  order,  aud  suitable  guide-piers. 

Sketches*  showing  locatiou  and  proposed  alteration  of  bridges  are 
forwarded  herewith. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  J7.  8^  A. 


white  biter,  indiana. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.y  December  20, 1884. 

General:  In  accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  0.,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  on  the  bridges  crossing  the  White  River.  Indiana: 

Appropriation  for  the  Improvement  of  White  Biver,  Indiana,  was 
first  ma^ie  by  act  of  Congress  approved  March  3, 1879,  and  this  act 
and  those  subsequent,  making  apiiropriations  until  the  act  of  July  5, 
1884,  directed  the  appropriation  to  be  expended  in  improving  the  river 
"  from  Wabash  River  to  Portersville  and  to  falls  on  West  Fork." 

The  act  approved  July  5,  1884,  makes  appropriation  for  improving 
White  River,  Indiana,  below  Hazleton. 

There  are  at  present  no  bridges  below  Hazleton  on  the  White  River, 
but,  as  appropriations  for  improving  the  river  as  far  as  Portersville  have 
been  made,  it  is  considered  proper  to  report  on  the  bridges  below  Por- 
tersville. 

There  are  two  bridges  on  the  White  River  between  Portersville  and 
the  Wabash  River:  (1)  The  Evansville  and  TerraHaute  Railroad  Bridge, 
which  crosses  the  river  near  Decker's  Station,  about  2^  miles  above 
Hazleton;  (2)  the  Evansville  and  Indianapolis  Railroad  Bridge,  which 
crosses  the  river  just  above  the  mouth  of  the  West  Fork. 

The  Evansville  and  Terra  Haute  Railroad  Bridge  has  four  permanent 
spans  of  137  feet  in  the  clear  and  a  draw-span  64  feet  wide  between 
piers.  The  height  of  lower  chord  above  water  (low)  December  5, 
1884,  was  29  feet.  The  draw  consists  of  two  cranes,  each  carrying  one 
of  the  rails,  and  is  maneuvered  by  swinging  these  cranes  up-stream. 
The  draw  is  situated  on  the  convex  bank  of  the  river,  over  the  shoalest 
part.  At  the  time  of  the  examination,  December  5, 1884,  this  bar  was 
3  feet  above  the  water  surface,  thus  requiring  a  rise  of  10  feet  to  render 
the  draw  available  for  navigation.  The  bridge  as  it  now  stands  is  a 
complete  obstruction  to  navigation  at  a  f^ir  boating  stage.  The  draw 
should  be  placed  at  the  other  extremity  of  the  bridge,  with  proper  guard- 
piers  and  method  of  maneuvering.  A  sketch*  showing  present  situa- 
tion of  the  draw  and  bar  is  appended,  marked  A. 

The  Indianapolis  and  Evansville  Railroad  Bridge  crosses  the  East 
Fork  of  the  White  River  just  above  the  mouth  of  the  West  Fork.  This 
bridge  crosses  the  river  on  the  piers  of  the  old  canal  aqueduct,  with 
four  spans  of  84  feet  and  one  of  175  feet.  Under  the  center  of  this  last 
span  are  the  ruins  of  one  of  the  old  aqueduct  piers.    The  height  of 

*  Sketches  omitted. 
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lower  chord  above  water  surface  (low)  December  6, 1884,  was  34  feet 
7  inches.  The  bridge  has  no  draw.  The  bridge  is  a  bad  obstruction 
to  navigation.  The  piers,  being  only  84  feet  apart,  catch  large  quantities 
of  drift  at  high  stages  of  water,  and  the  absence  of  a  draw  renders  the 
bridge  a  complete  obstrnction  at  navigable  stages.  The  bridge  should 
have  a  draw  placed  in  it  over  the  channel.  A  sketch*  of  bridge  is  ap- 
pended, marked  B. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  ofUngineers. 
Brig.  Gen.  John  I^ewton, 

Chief  of  Engineers^  U.  S.  A. 


gasconade  river,  missouri. 

United  States  Engineer  Office, 

Saint  Louis^  Mo,j  January  8,  1885. 

General:  In  accordance  with  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army 
Washington,  D.  C,  July  23,  1884, 1  have  the  honor  to  submit  the  fol 
lowing  report  on  the  bridges  crossing  the  Gasconade  Biver,  Missouri 

The  only  bridge  crossing  the  Gasconade  River  which  can  be  considered 
an  obstruction  to  navigation  is  the  Missouri  Pacific  Railway  Bridge 
crossing  the  river  at  a  point  about  4,000  feet  above  its  mouth  or  eonflu 
ence  with  the  Missouri  Biver.   The  axis  of  the  bridge  is  oblique  to  the  di 
rection  of  the  stream,  making  an  angle  of  about  60  degrees  with  the 
direction  of  the  river.    The  piers  of  the  bridge  are  built  with  their  axes 
parallel  to  the  thread  of  the  current.    There  are  six  spans,  of  the  follow- 
ing widths,  beginning  with  the  east  span: 

Fi-et. 

No.  1 12:H 

No.  2 141A 

No.  3 74^ 

No.  4 74i^ 

No.  5 141 

No.  6 1295 

The  center  pier  is  intended  for  a  swing-draw,  the  spans  on  either  side 
being  74  feet  8  inches  and  74  feet  1  inch,  but  these  spans  are  bridged  by 
permanent  trusses.  The  height  of  the  lower  chord  of  the  bridge  above 
low  water  is  32.83  feet. 

The  bridge  is  at  present  an  obstruction  to  the  navigation  of  the  river 
by  steam-boats.  The  draw-span  should  be  made  operative,  and  a  guide 
pier  or  dike  be  built  above  and  below  the  pivot-pier. 

A  tracingt  showing  plan  of  piers  and  down-stream  elevation  of  bridge 
is  inclosed. 

Very  respectfully,  your  obedient  servant, 

A.  M.  Miller, 
Major  J  Corps  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  If.  S.  A. 


*  Sketch  omitted.  t  Tracing  omitted. 
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beport  of  major  charles  j.  allen,  corps  op  engineers 

Engineer  Office,  United  States  Abmy, 

Saint  Paulj  Afinn.j  December  1,  1884. 
General:  I  have  tbe  honor  to  sabinit  the  followinij  report  in  obe- 
dience to  General  Orders,  No.  13,  Headquarters  Corps  of  Eu«»iiieei>, 
Washington,  D.  C,  July  23, 1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  sections  2  and  8  of  the  river  and  har> 
bor  act  of  Congress  approved  July  5,  last. 


SAINT  CROIX  RIVER,  MINNESOTA  AND  WISCONSIN. 

The  principal  obstructions  to  navigation  on  this  stream  consist  of 
lines  of  piling  to  carry  sheer-booms,  and  loose  logs  floating  down-stream. 
The  St.  Croix  Boom  Company  use  the  river  for  collecting  and  distrib- 
uting boom-grounds  for  some  7  miles  above  Stillvvuter.  During  the 
early  part  of  the  season  of  navigation,  the  river  for  about  5  miles  of  this 
distance  is  entirely  filled  with  logs,  which  at  times  prevent  any  naviga- 
tion of  the  river  by  steamers  and  barges,  and  until  the  logs  are  rafted 
and  distributed,  steamers  have  to  take  inadequate  side  channels  on  the 
east  side  of  the  river.  This  obstruction  continues,  during  some  seasons, 
for  sixty  days.  Even  when  the  booms  are  nearly  emptied  of  logs,  the 
lines  of  piles  driven  to  direct  the  logs  into  the  booming-grounds  are 
great  obstructions. 

Lumbering  is  the  great  interest  on  the  St.  Croix  River,  overshatlow- 
ing  all  others ;  but  the  linos  of  piling  and  booms  should  be  so  arranged 
as  to  admit  of  the  booms  occupying  one  side  of  the  river,  Itoving  a  chan- 
nel on  the  other  side  for  steamers  and  barges. 

CHIPPEWA  RIVER,  WISCONSIN. 

At  Round  Hill,  about  20  miles  above  the  mouth  of  the  river,  the 
Beef  Slough  Logging  Company  (a  corporation  engaged  in  the  driving 
and  assorting  of  saw-logs)  have  had  for  many  years  a  line  of  boom- 
piers  to  supi)ort  a  sheer- boom  that  directs  all  floating  logs  to  the  leU 
bank  of  the  river,  leaving  only  a  passage  between  the  end  of  the  boom 
and  the  rocky  shore  on  the  left  bank  of  about  130  feet.  About  one- bait 
mile  below  this  boom  is  a  structure  of  brush  and  stone,  jutting  out  from 
the  head  of  Beef  Island,  to  aid  in  deflecting  logs  into  the  "sorting" 
grounds  in  Beef  Slough;  and  at  the  lower  end  of  Beef  Island  is  a  dam 
connecting  the  island  with  the  left  bank,  just  below  the  entrance  to  Beef 
Slough,  to  further  aid  in  turning  logs  into  the  slough.  About  I^  mi  es 
below  Beef  Island  is  another  boom,  for  the  purpose  of  sheering  logs  into 
Little  Beef  Slough.  (See  sketch.)  These  works  are  entirely  in  the  in- 
terest of  what  is  called  loose-log  navigation,  and  opposed  to  steam-boat 
and  rafting  interests,  the  booms  at  times  blocking  up  the  channels 
more  or  less  against  the  passage  of  rafts.  A  conflict  has  existed  for 
years  in  regard  to  these  booms  between  the  rafting  and  steam-boat  and 
logging  interests. 

Assistant  Engineer  V.  D.  Simar  reported  November  5,  for  the  season 
of  1884,  in  regard  to  these  works : 

No  complaints  of  obstrnctingnavigation  have  thus  far  been  made,  to  my  knowledge. 
Further  encroachtnrntH  upon  the  channel  by  the  construction  of  adititional  pier^i 
should  not  be  allowed,  the  piers  now  occupying  more  space  than  they  should. 
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About  tbe  1st  of  Jaly  last,  the  Beef  Slough  Gompajiy  drove  a  number 
of  piles  iu  the  Obippewa  River,  at  a  point  about  three  fourths  of  a  mile 
above  its  mouth  and  on  the  left  bank^  to  form  a  pocket  for  the  purpose 
of  collecting  logs  to  be  sheered  into  it  by  a  boom  on  the  right  bank  of 
the  river,  and  about  40U  feet  above  the  pocket.  Complaint  was  made 
by  the  Knapp,  Stout  &  Go.  Company,  a  corporation  largely  engaged  in 
the  manufacture  and  rafting  of  lumber,  they  alleging  that  the  boom 
and  piling  endangered  raft  navigation.  An  examination  of  this  locality 
^as  made  by  Assistant  Engineer  A.  O.  Powell,  who  reported,  July  7, 
that  the  encroachments  of  the  logging  company  were  jeopardizing  the 
interests  of  the  lumber  manufacturing  firms  in  the  Oiiippewa  Valley. 
The  treasurer  of  the  logging  company  was  communicate(J  with  at  once, 
by  telegraph,  and  answer  returned  by  him  that'  he  would  remove  the 
boom  and  piling  if  they  were  in  any  sense  obstructions.  lie  was  re- 
quested on  the  14th  to  remove  them.  Subsequently,  he  called  at  this 
office  and  requested  me  to  personally  examine  the  ground  before  insist- 
ing upon  their  removal.  I  examined  the  works  in  September,  when 
the  stage  of  water  was  high,  at  which  time  the  piling  presented  no 
obstruction  to  rafts  or  steamers.  As  the  water  lowered,  the  channel 
shifted  towards  the  group  of  piles,  and  complaints  against  them  were 
renewed.  A  portion  of  the  piling  was  removed  by  parties  employed, 
as  I  was  informed,  by  the  Knapp,  Stout  &  Co.  Company.  On  the  14th 
of  November,  I  wrote  to  the  treasurer  and  manager  iu  general  of  the 
Beef  Slough  Company,  requesting  him  to  fulfill  his  promise,  and  learned 
from  Assistant  Simar  that  orders  had  been  issued  by  the  manager  of 
the  company  for  the  removal  of  the  obstructions. 

HARBOR  OF  DULUTH,  MINNESOTA. 

Assistant  Engineer  J.  H.  Darling  reports  in  relation  to  this  harbor 
as  follows : 

In  compliance  with  your  orders  datedJnly  31, 1884,  relating  to  *  •  •  obstmo* 
tions  to  safe  nayigatiou,  I  have  to  report  as  follows : 

•  •  »  •  u  ^     •  • 

As  to  obstraotions  to  channels,  I  have  observed  Tafts  lying  in  the  main-harbor  area 
of  Dnlnth  for  three  or  four  days  at  a  time,  while  the  logs  composing  the  raft,  and 
owned,  I  believe,  by  one  F.  K.  Webber,  were  being  run  under  the  "  bridge"  one  by  one 
to  the  Taylor  &  Fray  saw-miU.  I  have  observed  such  raft  twice  since  I  came  to  Da- 
lath  (in  August). 

On  the  first  occasion  I  took  no  measurements  of  its  extent,  but  It  extended  into  the 
harbor  so  as  to  be  mach  in  the  way  of  vessels  moving  about.  The  second  raft  noticed 
by  mo  WHS  brought  there  about  September  19.  On  that  date  (according  to  Inspector 
Kinnaird)  it  extended  200  feet  into  the  harbor  beyond  line  of  private  dredging,  or  350 
feet  from  dock-line  and  about  500  feet  along  dock-line.  On  September  21  I  fonnd 
the  same  raft  to  be  there,  but  reduced  in  size,  so  that  it  extended  about  225  feet  from 
the  dock,  or  75  feet  beyond  line  of  private  dredging  and  500  feet  along  the  dock  and 
bridge.  I  am  told  that  these  rafts  are  sometimes  in  the  way  for  a  whole  week  at  a 
time. 

BBIDGES. 

Northern  Pacific  Railroad  Company^s  bridge  across  the  Red  River  of  the 
North  at  Moorheadj  Minnesota^  and  Fargo^  Dakota. — The  Northern  Pa- 
cific Railroad  Company  recently  renewed  its  bridge  across  the  Red 
Rirer  of  the  North  at  Fargo  and  Moorhead,  constructing  it  so  as  to 
afford  a  draw-opening  of  GO  feet  width.  Complaint  having  been  made 
during  the  past  summer  of  a  number  of  piling  left  in  the  river  so  as  to 
contract  the  draw-span,  and  also  that  necessity  existed  for  the  placing 
of  sheer  booms  to  aid  in  the  passage  of  the  draw  by  steamers  and 
barges,  the  general  manager  of  the  company  was  communicated  with 
on  the  subject.  He  promptly  caused  the  removal  of  the  obstructions 
ENG  88 ^161 
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and  had  constracted  and  placed  proper  floating  sheer  booms  above  and 
below  the  pier,  aggregating  in  length  280  feet. 

There  are  other  bridges  spanning  the  navigable  waters  within  the 
district  over  which  I  have  charge  that  may  in  time  need  modification, 
sheer- booms,  etc.,  in  the  interest  of  navigation.  The  provisions  of  sec- 
tion 8,  river  and  harbor  act  approved  July  5,  can  be  applied  to  sach 
bridges  when  necessity  arises. 

Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Brig.  Gen.  John  Newton,  Major  of  Engineers. 

Chief  of  Engineers^  U.  S.  A. 


REPORT  OF  MAJOR  W.  R.  KING,  GORPS  OF  ENGINEERS. 

/ 

United  States  Engineer  Office, 

Chattanooga^  Tenn.j  January  24, 1883. 

General  :  In  compliance  with  General  Orders  No.  13,  fleadquartei^ 
Corps  of  Engineers,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  relative  to  bridges,  booms,  etc.,  which  obstruct  naviga- 
tion in  the  Tennessee  and  Cumberland  rivers  and  their  navigable  tribu- 
taries : 

(1)  Under  the  supposition  that  pilots  and  steamboat-men  would, 
from  their  occupations  and  interests,  be  the  best  authorities  on  the  ob- 
structions met  with  in  navigating  these  rivers,  circular  letters  were  at 
an  early  day  addressed  to  a  considerable  number  of  the  most  prominent 
ones,  requesting  such  information  as  they  or  their  acquaintances  could 
furnish,  and  the  maps  and  records  of  this  office,  as  well  as  of  several 
railroad  offices,  have  been  consulted  for  the  purpose  of  obtaining  all 
available  data  relative  to  the  several  bridges  that  formed  the  subject  of 
investigation. 

From  the  information  thus  obtained  the  following  tabular  statement* 
has  been  made : 

•  •  •  •  •  •  • 

showing  the  location  of  the  bridges  and  such  facts  concerning  their 
structure  as  could  be  collected  up  to  the  present  time. 

In  considering  the  question  as  to  whether  any  given  structure  is  an 
obstruction  to  navigation  within  the  meaning  of  the  act  of  Congress 
under  which  this  inquiry  is  made,  it  seems  proper  to  take  note  of  the 
fact  that  most,  if  not  all,  of  the  bridges  have  been  built  under  State 
laws,  while  Congress  either  approved  or  was  silent  on  the  subject,  and 
this  fact,  in  view  of  the  recent  decision  of  the  Supreme  Court,  to  the 
effect  that.  Congress  being  silent.  State  action  must  be  held  legal,  would 
seem  to  call  for  a  very  conservative  course  in  regard  to  recommending 
the  removal  or  alteration  of  bridges,  except  in  cases  where  the  extent 
of  the  inconvenience  or  obstruction  to  navigation  is  so  great  as  to  leave 
no  doubt  as  to  the  justice  and  necessity  for  decisive  action. 

If  the  bridges  were  merely  projected,  instead  of  being  actual  struct- 
ures, it  is  not  probable  that  more  than  half  a  dozen  on  the  list  would 
be  approved  without  some  modification  of  plan  or  location,  but  under 
existing  circumstances  there  are  but  three  of  them  that  appear  to  de- 
mand attention  as  obstructions  within  the  meaning  of  the  law,  viz : 

First  The  Memphis  and  Charleston  Railroad  bridge  over  Tennessee 
Biver  at  Florence,  Ala.,  which  has  hitherto  been  at  the  head  of  navi< 

*  See  table  with  sapplementary  report  herewith. 
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gatiOD,  bat  which  oo  completion  of  the  Muscle  Shoals  Oanal  will  be  a 
bairierto  uavigution,  as  it  has  no  draw,  ^nd  is  so  low  that  the  larger 
class  of  steam  boats  will  not  be  able  to  pass  even  by  lowering  their  pipes. 
This  bridge  is  on  a  mere  branch  road,  and  is  a  slender  structure,  botli 
as  to  masonry  and  irame,  and,  judging  from  the  extreme  care  with  which 
trains  are  run  over  it,  either  a  new  bridge  or  extensive  repairs  will  be 
needed  in  the  near  future. 

On  account  of  its  short  spans  and  location  with  reference  to  the  cur- 
rent, which  is  quite  strong  at  that  point,  two  of  the  piers  should  be  re- 
moved, and  a  single  pivot-pier  for  the  draw  substituted  for  them.  As 
the  bridge  carries  a  common  road  on  the  lower  chords  and  a  railroad 
on  the  upper,  a  two-story  draw  will  be  required,  and  I  would  respect- 
fully recommend  that  the  company  be  requested  to  make  these  chaoges 
during  the  next  low- water  season.  The  probable  cost  of  the  necessary 
changes  to  this  bridge  would  doubtless  exceed  the  $15,000  limit,  and 
might  reach  $50,000. 

Second.  The  bridge  of  the  Nashville,  Chattanooga  and  Saint  Louis  Kail- 
road  over  the  Tennessee  River  at  Jobnsonviile,  Tenn.,  is  a  serious  ob- 
struction, owing  to  the  faulty  location  and  construction  of  the  draw,  and 
serious  damage  has  resulted  to  passing  steam-boats,  one  or  more  having 
been  sunk  in  consequence.  The  foundations  of  the  draw-piers  having 
been  carelessly  put  in,  the  river  has  undermined  them,  and  to  prevent 
this  the  company  has  dumped  in  a  large  mass  of  loose  stone,  which  still 
further  narrows  the  already  insufficient  channel,  and  causes  troublesome 
sand-bars  to  form  below  the  bridge. 

I  would  respectfully  recommend  that  the  railroad  company  be  re- 
quested to  rebuild  this  draw  and  widen  it,  to  give  a  clear  width  of  125 
feet,  which,  in  connection  with  some  contemplated  work  on  the  improve- 
ment of  the  channel  at  that  point  by  the  United  States,  would  eii'ectually 
dispose  of  this  obstruction. 

The  probable  cost  of  the  proposed  changes  to  the  bridge  would  be 
about  $30,000. 

Third,  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Kail- 
road  across  the  Tennessee  Kiver  at  Gilbertsville,  Ky.,  is  also  a  serious 
obstruction,  chiefly  owing  to  the  fact  that  one  of  the  "rest-piers'^  for 
the  draw  has  fallen  into  the  river,  and  the  other  is  located  too  near  the 
channel.  It  is  reported  that  the  draw  never  actually  rests  upon  this 
pier,  and,  unless  the  company  wishes  to  remove  and  rebuild  it  in  the 
proper  place,  I  would  respectfully  recommend  that  it  be  torn  down  and 
osed,  with  the  remains  of  the  one  already  down,  for  building  wing-dams, 
or  otherwise,  in  connection  with  the  river  improvement,  making  no 
charge  against  the  railroad  company,  nor  allowing  them  anything  for 
the  stone,  in  case  they  decline  to  promptly  remove  them. 

Fourth.  The  bridge  across  the  Hiawassee  River  at  Charleston,  Tenn., 
owned  by  the  East  Tennessee,  Virginia  and  Georgia  Railroad  Com- 
pany, has  no  draw,  and  is  so  low  that  none  but  the  smallest  steam-boatn 
can  pass  under  when  there  is  sufficient  water  in  the  stream  for  a  good 
navigation.  ^ 

I  presume  the  law  would  compel  the  company  to  put  in  a  draw,  but 
owing  to  the  small  amount  of  steam  navigation  necessary  for  commerce 
above  Charleston,  and  to  the  fact  that  a  draw  to  be  opene^l  perhaps  halt 
a  dozen  times  a  year  would  be  nearly  as  great  an  inconvenience  and  pos- 
sible cause  of  accident  to  railway  travel  as  a  draw  on  some  stream  with 
a  hundred  times  the  commerce,  it  is  doubtful  whether  I  woulcl  be  jus- 
tified in  recommending  that  the  company  be  required  to  put  la  a  draw 
at  this  place.    I  have  heard  no  complaint  in  regard  to  this  bnage  tor  sev- 
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eral  years,  which  in  a  negative  way  goes  to  show  that  there  is  no  ^reat 
demand  for  a  draw.  These  remarks  apply  also  to  the  Lonisville  and 
Kashville  Railroad  Bridge  over  Red  River  at  Olarksville,  Tenn. 

Other  bridges,  notably  those  at  Bridgeport  and  Decatar,  Ala.,  have 
very  narrow  draws,  but,  for  reasons  already  stated,  I  do  not  feel  justi- 
fied in  recommending  their  alteration,  especially  as  they  are  both  new 
bridges,  and  the  work  of  enlarging  the  draws  would  be  out  ot  all  pro- 
portion to  the  advantage  gained. 

As  the  railroad  companies  owning  these  and  other  bridges  that  have 
narrow  or  badly  located  draws  wiil  doubtless  construe  any  failure  to 
report  tbem  as  obstructions  under  the  law  into  an  approval  of  the 
bridges  as  they  stand,  I  would  respectfully  suggest  that  the  owners  of 
all  the  bridges  on  the  Tennessee  and  Gumberland  rivers  having  draws 
less  than  125  feet,  clear  width,  be  formally  notified  that  the  bridges 
are  obstructions,  and  that,  in  case  of  rebuilding  or  extensive  repairs, 
they  will  be  required  to  make  the  necessary  provisions  for  *'free  and 
safe  navigatioo." 

The  log-booms  near  Point  Burnside,  Kentucky,  in  the  forks  of  the 
Cumberland  River,  are  complained  of  by  raftsmen,  and  all  the  action 
needed  to  remove  these  obstructions  would  be  to  direct  the  owners  to 
take  them  away,  or,  at  least^  to  confine  them  to  one  side  of  the  stream 
and  remove  the  branch  that  crosses  the  channel. 

An  indirect  complaint  in  regard  to  these  booms  was  made  some  weeks 
ago,  and  I  requested  that  interested  parties  would  forward  written  state- 
ments of  the  inconvenience  they  had  been  subjected  to,  but  no  reply 
has  been  received  as  yet. 

Another  drift-catching  boom  across  one  of  the  channels  in  the  Cum- 
berland River,  about  20  miles  above  Nashville,  has  been  complained  of, 
atid  I  have  taken  steps  to  ascertain  the  exact  extent  of  the  obstruction, 
but  as  it  is  not  across  the  main  channel  I  am  inclined  to  think  that  it 
will  prove  an  advantage  to  navigation,  by  closing  one  chute  and  com- 
pelling steam-boats  to  take  the  same  course  at  all  times,  which  will  tend 
to  keep  the  channel  free  from  sand-bars. 

•  •••••# 

Very  respectfully,  your  obedient  servant, 

W,  R.  King, 
Major  ofEngineens. 
The  Chief  of  Bngineers,  U.  S.  A. 


supplementary  report. 

United  States  Engineer  Office, 

Chattanooga^  Tenn.^  February  3,  1885. 
General  :  Since  my  report  of  the  24th  ultimo  was  forwarded,  some 
additional  facts  relative  to  obstructions  by  bridges,  etc.,  have  been  re- 
ceived, and  I  would  respectfully  request  that  the  following  statement 
be  added  to,  and  made  part  of,  the  report  already  submitted : 

(1)  The  inclosed  tabular  statement  is  more  complete  than  the  one 
forwarded,  and  is  intended  to  supersede  it  in  the  report. 

(2)  A  recent  accident  at  the  Clarksville  Bridge,  on  the  Cumberlaud 
River,  has  moved  the  pilots  and  others  interested  in  the  navigation  of 
that  river  to  demand  that  the  space  between  the  draw-piers  be  filled  in 
by  a  solid  wall,  so  that  boats  may  rub  against  it  without  damage,  and 
that  a  i)ole  30  to  50  feet  high,  bearing  a  red  flag  by  day  and  a  red  lan- 
tern by  night,  so  that  x)ilots  may  see  at  a  reasonable  distance  wheth^ 
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the  draw  is  open,  be  erected  upon  tbe  draw-span.  This  request  seems 
reasonable,  and  as  the  cost  to  the  company  would  not  be  very  great,  I 
would  respectfully  recommend  that  the  necessary  orders  be  given.  It 
may  be  that  cribs  of  timber  filled  with  stoue  would  answer  as  well  as 
solid  stone-masonry,  and  the  cost  need  not  exceed  $5,000  or  $0,000. 

(3)  The  purchase  of  a  new  steam-boat  to  trade  on  the  Tennessee  Eiver 
between  Chattanooga  and  the  head  of  Muscle  Shoals,  and  the  prospect 
of  the  completion  of  the  canal  around  the  shoals  at  an  early  day,  which 
will  bring  other  steamers  of  large  dimensions  into  these  waters,  seem 
to  demand  that  my  recommendation  relative  to  the  bridges  at  Decatur 
and  Bridgeport  should  be  modified,  and  I  would  respectfully  recommend 
that  the  Memphis  and  Charleston  and  Nashville  and  Chattanooga  Bail- 
road  companies  be  required  to  widen  the  draws  of  the  bridges  in  ques- 
tion withmthe  the  next  eighteen  months,  so  that  there  shall  be  120  feet 
clear  space  available  for  navigation.  The  cost  would  probably  exceed 
$15,000  in  each  case,  but  to  make  a  close  estimate  would  require  data 
not  now  available. 

Very  respectfully,  your  obedifjnt  servant, 

W.  E.  King, 
Major  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


Ttnnesste  and  Cumberland  Kr*r8  and  their  tributaries. 


Location  of  bridge. 

Owner  of  bridge. 

Nnriber 
of  spans. 

Average 

length 

of  spans 

available. 

Width  of 
draw. 

Height 

above 

low 

water. 

Heighl 
above 
high 
water. 

Tennessee  Hirer  at— 

KooxviUe,  Tenn 

KnoxriUe,  Tenn... 
Loudon.  Tenn 

Chattanooji^a.  Tenn.. 

Countv 

E.  T.,  Va.andOa.R.R.. 
E.T.,  Va.andGa.R.R.. 

C.S.R.R 

8 
8 
10  deck, 
1  thro'. 
0 
6 
12 
17 

9 

6 
9 

3 

F^t, 

207 
150 
153 

260 

Feet. 

None 

None 

None 

1?S 

Feet. 

02.5 

75 

64 
86 

47 

FesL 

19 
26i 

Bridgeport,  Ala 

N.andC.  R.R 

140    1               fiAi 

Decatnr,  Ala 

M.  andC.  R.R 

1541 
100 

164 

rs 

1(JA 

180 
3r0 
200 
200 
150 

53i 
None 

*97 

98 
100 

None 

None .     . 
100 
90 
9R  at  low 
andllH^at 
high  wa- 
ter. 

3  1 

Florence,  Ala 

Johnsonville,  Tenn 
DanTille,  Tenn 

M.  and  C.  R.  R.,  and  car- 
nage. 

N.  C.  and  Saint  Lonis  and 
N.andC.R.R. 

L.  andN.  R,R  

2 

Gilberts  ville.Ky.... 

Onmberland  Rirer  at— 

Bumside,  Ky 

Nashville,  Tenn 

Chesapeake,  Ohio  and  S. 
W.R.R. 

C.  S.  R.  R 

56.3 

12S   • 
92 
6G.6 
72 
65 

0.6 

City         

37 

Nash-Ville,  Tenn 

Clarksville,  Tenn... 

L.andN.R.R 

L.andN.  R.  11 

2 
2 
3 

Eureka,  Ky 

Holflton  River,  at  Straw. 

Chesapeake,  Ohio  and  S. 
W.  k  R. 

E.  T.,  Va.  and  Qa.  R.  R.. 

berry  Plains 
Prench  Broad  River,  at 

B.  T.,  Va.  and  Ga.  R.  R. 

(branch.) 
E.  T.,  Va.  andGa.R.R.. 

E.  T.,  Va.  and  Ga.  R.  R. 

(branch.) 
L.andN.R.R 

Leadvale,  Tenn. 
Hiawassee     River,    at 

(;hai'le8ton,  Tenn. 
Clinch  River,  at   Clin- 

8 
2 

120 
150 

36 
60 

ton,  Tenn. 
Dnck  River,  at  Colnm- 

bia,  Tenn. 
Red  River,  at  Clarke- 

L.andN.R.R 

rille,  Tenn. 

1 

Boom  across  soath  fork  of  Onmberland  River,  at  Bnmside,  "Ky.,  for  catching  logs. 
Boom  across  Comberland  River,  at  Bnmside,  Ky.,  for  oatohing  logs. 

*Pilot  Lonis  Pell  gives  84  feet,  and  Jas.  Till  and  Sam.  Briscoe  give  80  feet— 25  feet  of  viomps 
feet. 
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REPORT  OF  LIEUTENANT-COLONEL  WILLIAM  E. 

ENGINEERS. 


MERRILL,    CORPS   OF 


United  States  Engineer  Oppick, 

Cincinnati^  Ohio^  February  5,  18S5. 
General:   In   accordance  ii?ith  instructions  contained  in  General 
Orders  No.  13,  Headquarters  Corps  of  Engineers,  Washington,  July  23, 
1884, 1  have  the  honor  to  submit  the  following  report: 
The  subjects  on  which  I  am  required  to  report  are  the  following : 
•  •••••  • 

(2)  Whether  any  bridges,  caaseways,  orstraofcuresnow  erected  or  in  process  of  erec- 
tion do  or  will  interfere  with  free  and  safe  navigation,  and,  if  they  do  or  will  so  inter- 
fere, to  report  the  best  mode  of  altering  or  constructing  such  bridges,  or  causeways, 
BO  as  to  prevent  any  such  obstructions. 

There  are  many  such  cases  in  this  district,  and  I  will  answer  this 
query  In  detail.  It  is  necessary  to  premise  that  the  rivers  under  my 
charge  are  the  Ohio,  the  Monougahela,  the  Allegheny,  and  the  lower 
end  of  the  Muskingum. 

My  remarks  will  be  limited  to  '^  bridges,"  as  there  are  no  ^<  cause- 
ways" or*'*  structures"  to  be  reported. 

BBEDOES  oyer  THE  OHIO  BIYEB. 

These  bridges  have  been  an  object  of  care  and  legislation  by  the  Gen- 
eral Government  ever  since  the  first  one  was  built,  and  the  only  cases 
in  which  interference  is  now  necessary  are  those  in  which  bridge  com- 
panies have  failed  to  comply  with  the  recommendations  of  the  Boards 
of  Engineers  who  examined  and  reported  on  the  plans  prior  to  their 
erection. 


BEIDGEa  OVER  THE  MONONOAHELA   HIVBB. 

The  following  table  gives  a  statement  of  all  the  bridges  over  so  much 
of  the  Monongahela  fiiver  as  is  now  navigable: 


Place  and  claaa  of  bridge. 


Point,  hi 

Smiihfipld  Rtreet.  hiefaway 

P..O.andT.L.R.R 

Tenth  street,  highway 

B.andO.R.R.  (Glenwood) 

P.,  McK.  and  Y.  R.  R.  (Homestead) . . 

P.R.U.  (FortPerrv) 

P.,  McK.  and  Y.  R.  R.  (McKeesport) 

Monongahela  City,  hiRhwav 

O.  and  B.  S.  L.  R.  R.  (Greenfield) 

P.R.R.  (Redstone) 

BrownsTille,  bisb  way 

Morgantown,  highway 


U 

r 

.55 
Q 


MOet, 
0 

0.8 
1.0 
1.3 

e.0 

8  0 

11.8 
15.6 

32.6 
62.0 

56.0 
67.3 
102.0 


Channel-span. 


c  o 


"O  to. 

III 


Feet. 

780 

8U 

247.4 

195 
Cl«4     . 
{i84 

250 

253 

221 

210 
238 

262 
218 
600 


.Sf»o 
^  ^  ^ 


Feet. 
73.3 
55 
63 
54 
6^1? 
67  5 
64 
67 
40 

33 
62 

40 

41.5 
45.7 


Name  of  pool  in  which  located. 


Davis  Island  Dam. 
Da 
Do. 
Do. 

No.  1,  Monongahela  SiTe:. 

Do. 
Do. 
In   No.    2.   Monongahela    RiTer, 

ovei  month  of  Yoaghlogheny. 
No.  3.  Monongahela  River,  burnt 
No.   4,    Mononguhela  River  (qb- 

flnit«bed.> 
Na  4,  Monongahela  Rirer. 

Do. 
Nou  0,  Monongahela  River. 
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Of  the  bridges  included  in  this  table,  one  of  the  two  lowest  is  the  one 
at  McKeesport,  over  the  month  of  the  Youffhiogheny.  In  view  of  the 
fact  that  there  is  now  no  navigation  on  this  stream,  except  such  as  is 
afforded  near  its  mouth  by  backwater  from  Dam  No.  2,  on  the  Mouou- 
gahela,  it  does  not  seem  necessary  to  take  any  action  towards  having 
this  bridge  raised,  but  such  raising  would  become  a  necessity  in  case 
the  locks  and  dams  that  once  existed  on  the  Youghiogheny  were  ever 
rebuilt. 

The  new  bridge  at  Eedstone  and  old  National  lload  Bridge  at  Browns- 
ville are  now  the  chief  obstructions  on  the  Monongahela,  as  far  as  head- 
room is  concerned,  although  the  bridge  at  Monongahela  City  (now 
burnt)  was  formerly  even  more  objectionable.  I  would  recommend  that 
the  standard  height  of  bridges  on  the  Monongahela  be  fixed  at  45  feet 
above  pool-level,  and  that  the  bridges  at  Brownsville  and  Redstone,  and 
that  at  Monongahela  City  (in  case  it  shall  be  rebuilt)  be  required  to 
conform  to  this  regulation. 

No  change  seems  necessary  in  the  widths  of  existing  channel  spans, 
but  in  future  no  channel-span  should  give  less  than  250  feet  in  tbe  clear, 
and  a  law  to  that  effect  is  recommended. 

At  the  Pan  Handle  Bailroad  Bridge,  in  Pittsburgh,  the  channel-span 
is  partly  closed  by  heaps  of  refuse  thrown  out  from  the  right  bank,  and 
the  passage  has  become  dangerous.  The  channel-span  is  the  only 
" through '^  span  in  this  bridge,  all  the  other  spans  being  "deck."  I 
would  recommend  that  the  railroad  company  be  required  ro  transform 
the  span  adjoining  the  channel-span  on  the  south  from  a  "  deck  "  to  a 
**  through''  span,  so  that  boats  can  have  a  second  space  under  which  to 
pass. 

At  the  Tenth  Street  highway  bridge  the  passage  is  endangered  by  piles 
of  rubbish  projecting  from  the  right  bank,  so  that  it  is  dangerous  to  run 
this  span  at  high  warer.  If  these  piles  are  on  ground  belonging  to  the 
bridge  corporation,  the  latter  should  be  compelled  to  remove  them,  and 
to  take  measures  to  prevent  their  reformation  in  future.  If  on  ground 
not  belonging  to  the  corporation,  the  latter  can  not  be  held  liable,  and 
the  matter  falls  outside  of  the  scope  of  this  report. 

At  Monongahela  City  the  left  pier  is  directly  in  the  channel,  and 
should  be  removed,  whether  the  bridge  is  rebuilt  or  not. 

SUMMARY. 

The  bridges  on  the  Monongahela  which  require  modification,  as  stated 
above,  are,  therefore,  (1)  the  Pan  Handle  Railroad  Bridge  at  Pitts- 
burgh, (S)  the  Monongahela  City  Bridge,  (3)  the  Redstone  Bridge,  (4)  the 
Brownsville  Bridge ;  and  the  channel-span  of  the  Tenth  Street  Bridge 
needs  restoration  to  its  normal  width. 

BRIDGES  OVER  THE  ALLEGHENY  RIVER. 

The  following  table,  prepared  by  Mr.  I.  V.  Hoag,  jr.,  assistant  en- 
gineer in  charge  of  Government  work  on  the  Allegheny  River,  shows 
the  existing  bridges  over  the  Allegheny  between  Glean  and  Pittsburgh. 
When  a*  appears  the  figures  given  are  estimated.  Where  bridges  are 
reported  as  under  reconstruction,  the  future  heisrhts  and  widths  are 
given  in  the  table. 
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Bridges  over  Allegheny  Biver  l^etween  Pittehurgh  and  Olean. 


Place  and  claes  of  bridge. 


Union,  highway 

Sixth  street.  hii;bway 

North  aide  (Seventh  street)  high- 
way. 

Kintb  street,  highway 

P.  F.  W.  and  (J.,  railroad 

Sixteenth  street,  highway 

Pittsbuigh  Junction  Railroad 
(Thirtvihird  street.) 

Forty- third  street,  highway 

SbaipRtmrgh.  highway 

Freeport,  railroad 

Ki ttauning,  highway   

Brady's  Bend,  nigh  way* 

Parker,  highway 

Foxburgh,  railroad  and  highway. 


Enibenton,  highway  >. , 
Big  Bock,  highway  ... 
Franklin,  higbway  . . . 
Oil  City,  highway  .... 
Oil  City,  highway*.... 


Allegheny  Valley  Railroad  . 


I. 

Q  ^ 


Tlonesta,  highway^ 

Hickory,  highway 

Tid ion te,  highway 

PhiUidelpbia  and  Erie  BaUroad  . . 

Warren,  highway 

B.,  N.  Y.  and  P.  Railroad 

Glade  Ran,  high wav 

B.,  N.  Y.  and  7'.  Railroad 

Onoville.  highway'^ , 

Quaker  Bridge,  highway 

Red  Hoiist*,  nish way  • 

West  Salamanca,  hich  way 

B.,  N.  Y.  and  P.  Railroad.". 

Salamanca,  highway  ' 

South  Carrolton,  highway 

Tuna  Greek,  highway  • 

£rie  R.  R.,  Bradford  Branch  •. 
Rochester  and  Pittsburgh  R.  R 

Allegheny,  highway 

B.,  N.  Y.  and  P.  Kailroad 

B.,  N.  Y.  and  P.  Railroad  '• 

Olean,  highway ' 


MUe9. 
0 

as 

0.6 

0.7 
0.0 
L3 

1 2. 65 

8.4 
5.3 
29.6 
44.0 
69.5 
83.1 


89.6 
122 
123.1 
130. 2 
130.4 

130.6 

160.6 

150.8' 

165.3 

187.1 

187.7 

188. 3* 

190.8* 

197.8- 

212. 4< 

218.2 

224 

230 

231.  r 

231.8 

237.  8* 

239.0 

240.3 

24U.3 

250.6 

251.4' 

253.7 

255 


i 


FuL 
1,060 
1,036 
1,080 

1,044 

1,167 

840 

84L4I 

980 
905 
795 
900 
750 
790 
530.7 


456 
700 
711 
700 
1,100 

450 

435 
646 
536 
450 
452 
526 
568 
634 
503 
300 
375 
643 
394 
4(10 
280 
274 
192 
203 
400 
320 
300 
240 


I 


in 


ilii 


FeeL 
312 

846 
830 


153 

210 
C210.3 
)250 

244 

181 

185 

180 

200 

197 

176.9 


228 
176 
175 
500 
200 

150 

120 

161.5 

268 

150 

452 

175 

143 

158.6 

82 

75 
125 
118 
146 
133i 

84 
137 
203 
203 
100 
1C4.5 
100 

80 


Feet, 
40 
87 
40.5 


39 

37 

88 

88 

W.7 

85.7 

84.6 

85.3 


39 

27 

81.6 

41 

33 

29 

25.5 

24.1 

27.8 

18.6 

24.4 

18* 

19.8 

22* 

13* 

17.5 

20 

20 

22.5* 

15 

17" 

26 

13* 

15» 

19.4 

16* 

20 

16.6 


Character  of  atruetate. 


Wooden  tnus,  with  areh. 

Snspenaion. 

Stiffened  snapeaalon. 

Corered,  wooden  aroh. 
Iron  latiice  tniM. 
Coyered,  wooden  areh. 

Open,  iron  tmaa. 

Covered,  wooden  tmn. 

Open,  iron  tmaa. 

Decked,  wooden  mteh. 

Iron  bow-string  girder. 

Howe  truss,  wood. 

Iron  bow-etring  glider. 

Howa  trass,  wood, 
''through"  for  highway, 
"  decked  "  for  railrond. 

Open,  iron  truss. 

Wooden  tmas,  new  OSTt). 

Open,  wood  and  lion  (man. 

Suspension. 

Open,  iron  inias,  with  car- 
wed  sidewalks. 

Open,  wood  truss  nod  ardk 
(rebuilt  in  1883). 

Iron  bow-string  grinder. 

Howe  truss,  wood  (1883). 

Suspension. 

Covered,  wooden  tmss. 

Suspension. 

Howe  truss,  wood  (Ic82). 
Do. 
Do. 

Suspension  (1884). 

Wood,  Queen  truss. 

Open,  iron  truss  (1881). 

Open,  Iron  truss. 

Howe  truss,  wood  (1883). 

Parabolic  truss,  iron  (188^- 

TVooden  truss  (1883). 

Open,  iron  truss. 

Open,  iron  truss  (1883). 

Open,  iron  truss  (1883). 

Iron  bow-string  girder. 

Howe  truss,  wood  (1883). 

Howe  truss,  wood. 

Iron  truss. 


'  Superstructure  gone,  but  the  piers  still  remain. 

*  Destroyed  by  ice  in  February,  1883.    Rebuilt  same  year,  at  an  increased  height  of  5  feet. 

*  In  prococs  of  reconstruction  at  an  increased  height  of  4  foot 

*  Dui-ing  1H84  one  span  of  this  structure  was  taken  down  and  a  new  spaa  erected  on  the  origins  1 
piers,  and  at  the  original  elevation. 

•The  constraetion  of  this  bridge  is  very  primitive,  consisting  simply  of  two  2-inch  wire  ropes 
passing  over  piling  driven  into  the  bed  of' the  river,  from  which  is  suspended  a  very  cheaply  oon- 
struct)  d  floor. 

*  This  i.*i  a  combination  bridge  of  three  spans.  One  span  fell  in  18^0,  a  second  was  carried  awsv 
by  high  water  in  the  sprini;  of  1881,  ami  the  third  waa  tikoa  down  anil  a  new  straoture  was  erected. 
Thedoar  width  of  channel  has  been  reduced  7  feet,  and  the  height  abovo  low  water  has  been  reduoed 
Ifoot. 

(7)  In  1883  the  superstructure  of  this  bridge  was  taken  down,  and  anew  one  waserect4*don  the  same 
piers,  having  an  increased  length  of  channel-span  of  48^  feet,  and  a  decrease  of  4.2  feet  in  the  height  is 
the  clear  over  the  channel. 

(8)  The  superntmcture,  originally  a  Queen  truss,  of  wood,  is  at  present  being  removed,  and  a  new 
one  is  in  process  of  construction,  having  an  increa.se  in  length  of  ohnnnelspan  or  33  feet. 

(9)  The  superstructure  was  originally  a  wooden  Ho  wo  truss,  which  was  taken  down  in  1883 ;  and  a  new 
one  was  erecte<l,  having  an  increased  length  of  7  feet  and  a  decrease  In  height  over  the  channel  of  LT 
feet 

(10)  In  process  of  reconstruction,  without  change  in  height  or  channel-span. 
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It  is  undeniable  that  steam-boat  commerce  on  the  Allegheny  has  been 
almost  destroj^ed  by  low  bridj^es.  Formerl.y  there  was  a  valuable  river 
trade  between  Oil  City  and  Pittsburgh,  but  the  great  danger  and  diffi- 
culty of  making  a  trip  under  present  conditions  has  acted  as  an  em- 
bargo, and  the  steam-boat  interest  on  the  Allegheny  is  practically  ex- 
tinguished. 

.  In  my  jqdgment  this  river  commerce  has  been  illegally  destroyed, 
and  public  interest  requires  that  so  magnificent  a  stream  as  the  Alle- 
gheny should  be  restored  to  commerce.  Since  1879  the  United  States 
has  expended,  under  my  direction,  (105,000  in  improving  the  naviga- 
tion of  this  river,  and  Congress  by  its  appropriations  has  classed  the 
Allegheny  am^ng  the  navigable  rivers  of  the  United  States.  As  such, 
navigators  have  a  right  to  demand  that  existing  artificial  obstructions 
should  be  removed. 

The  trade  on  this  nver  which  should  be  restored  is  the  towing  trade, 
as  there  is  no  probability  of  any  future  passenger  traffic.  A  large  busi- 
ness could  be  developed  in  towing  barges  laden  with  oil  in  bulk,  coal, 
limestone,  staves,  building  stone,  sand,  gravel,  and  generally  with  all 
heavy  products  which  railroads  can  not  afford  to  handle. 

Every  consideration  of  equity  requires  that  the  same  protection  should 
be  extended  to  the  river  commerce  of  the  Allegheny  as  is  now  granted 
to  similar  commerce  on  the  Monongahela.  I  would,  therefore,  recom- 
mend for  the  Allegheny,  as  I  have  done  for  the  Monongahela,  a  head- 
room of  45  feet  and  a  minimum  channel-space  of  250  feet  in  the  clear. 
These  conditions,  however,  should  only  apply  on  the  river  below  Oil 
City.  Above  Oil  City  it  is  not  now  necessary  to  provide  for  steam -boats, 
although  their  wants  will  have  to  be  considered  whenever  the  Alle- 
gheny is  locked  and  dammed,  a  condition  which  is  not  impending  at  this 
present  although  it  may  fairly  be  expected  in  the  future.  There  is  a 
necessity  however,  of  providing  for  the  safety  of  rafts  and  raftsmen, 
by  requiring  channel-spans  to  have  a  minimum  width  of  200  feet  and  a 
height  of  not  less  than  10  feet  above  high  water. 

The  Union  Bridge,  at  the  mouth  of  the  Allegheny,  was  built  in  1874, 
and  the  effect  of  its  construction  was  to  destroy  the  ship-building  and 
repairing  interest  on  the  Allegheny  River  below  the  Sixth  Street  Bridge. 
For  a  full  report  on  this  bridge,  1  would  refer  to  the  Annual  Report  of 
the  Chief  of  Engineers,  1875,  Part  II,  page  684.  In  that  report  I  recom- 
mended that  this  bridge  should  be  required  to  provide  a  draw-span 
giving  two  clear  openings  of  120  feet.  The  other  alternative  is  to  re- 
quire the  superstructure  to  be  raised  to  the  same  height  as  that  of  its 
immediate  neighbor,  the  Point  Bridge,  which  spans  the  Monongahela  at 
its  mouth.  The  clear  height  under  the  last-named  bridge,  measured  to 
the  surface  of  the  pool  of  the  Davis  Island  Dam,  is  73  feet. 
.  I  would  therefore  recommend  that  the  owners  of  the  Union  Bridge 
be  required  by  proper  legislation  to  change  their  bri<lge  so  as  to  make 
it  conform  to  either  of  the  two  plans  herein  outlined. 

SUMMARY. 

I  recommend  that  all  bridges  over  the  Allegheny  River  between 
Pittsburgh  and  Oil  City  (except  the  Union  Bridge)  be  required  to  have 
a  channel-span  giving  a  clear  width  between  piers  of  250  feet  and  a 
clear  height  above  low  water  of  45  feet,  and  that  all  bridges  between 
Oil  City  and  Olean  be  required  to  have  a  channel  space  giving  a  clear 
width  between  piers  of  200  feet  and  a  clear  height  of  10  feet  above  high 
water.  The  Union  Bridge  across  the  month  of  the  Allegheny  should 
^ive  a  clear  height  above  the  pool  of  the  Davis  Island  Dam  of  73  feet, 
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or  else  should  be  provided  witb  a  draw  giving  two  clear  openings  of  120 
feet  each. 

If  these  recommendations  are  carried  into  effect,  every  bridge  on  the 
river  will  require  raising  except  the  highway  bridges  at  Tiouesta  and 
Tidioute.  The  suspension  bridge  at  Warren  should  also  be  excepted, 
as  it  is  only  a  few  inches  too  low.  I  think  that  the  proposed  requin^ 
ment  as  to  height  should  be  enforced,  as  it  is  comparatively  easy,  to 
jack  up  and  underpin  a  bridge,  and  deficiency  in  height  U  the  uja»t 
serious  possible  defect  in  the  relations  of  a  bridge  to  navigation. 

As  all  of  the  bridges  on  the  Allegheny  have  been  built  under  State 
law,  which  contained  no  precise  requirement  as  to  width  of  channel 
space,  I  would  recommend  that  no  action  be  taken  against  any  bridge 
between  Pittsburgh  and  Oil  City  that  gives  a  channel  space  of  200  feel, 
or  against  any  bridge  between  Oil  City  and  Olean  which  gives  a  chaD- 
nel  space  of  150  feet. 

The  bridges  therefore  that,  under  this  recommendation,  would  be  re- 
quired to  widen  their  channel-spans  are  reduced  to  the  following :  Pitts- 
burgh, Fort  Wayne  and  Chicago  Railroad,  at  Pittsburgh  ;  Sharpsbargh, 
highway;  Freeport  Railroad ;  Kittanning,  highway ;  Parker,  high  w^; 
Foxburgh  Railroad  and  highway ;  Big  Rock,  highway.;  Franklin,  high- 
way; Allegheny  Valley  Railroad,  at  Oil  City;  Tiouesta,  highway; 
Glade  Run,  highway;  Salamanca,  highway;  South Carrollton,  highway: 
Tuna  Creek,  highway ;  Allegheny,  highway ;  Buffalo,  New  York  and 
and  Philadelphia  Railroad ;  Olean,  highway. 

BEIDGE  AT  MOUTH  OF   MUSKINGUM  EIYKR. 

The  Baltimore  and  Ohio  Railroad  Bridge  spanning  this  river  near  its 
mouth  has  no,draw  on  the  side  where  the  United  States  is  building  a 
large  lock,  for  the  purpose  of  enabling  steam  boats  and  barges  to  enter 
Pool  No.  1  of  the  Muskingum  River  lor  siilety  from  ice  in  the  Ohio. 

This  draw  is  not  now  necessary,  but  it  will  become  so  when  the  lock 
in  question  is  completed  and  the  State  lock  on  the  Ilarmar  side  is  re- 
moved. The  draw  should  be  so  built  that  the  free  space  between  the 
pivot-pier  and  the  present  eastern  abutment  of  the  bridge  wouhl  not  be 
less  than  80  feet. 

•  •••••• 

Respectfully  submitted. 

Wm.  E.  Merrill, 
Brig.  Gen.  John  Newton,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers^  U.  S,  A. 


REPORT   OF   lieutenant   COLONEL   WILLIAM   P.    ORAIGHILL,    CORPS 

of  engineers. 

United  States  Engineer  Office, 

Baltimore,  Md.,  October  30, 1884. 
General  :  In  compliance  with  the  instructions  of  General  Owlers,  No. 
13,  July  23,  1884,  Headquarters  Corps  of  Engineers,  I  have  the  honor  to 
submit  the  following  "final  report''  on  the  subject  therein  referred  to: 

ELK  RIVER,  west  VIRGINIA. 

The  old  lock  and  dam  near  Charleston,  West  Virginia. — In  the  Annual 
Report  of  the  Chief  of  Engineers  for  1876  page  107,  Part  II,  it  is 
stated,'  "A  poor  dam  and  lock,  badly  located,  have  been  built  about  2J 
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miles  above  Charleston,  oDder  State  authority ;  these  should  be  re- 
moved.'^ Reference  may  also  be  made  to  my  report  and  that  of  Cap. 
taiu  Buffner  to  me,  and  the  letters  and  indorsements  published  there* 
with,  in  the  Annual  Report  of  the  Chief  of  Engineers  for  1882,  pages^ 
931  to  934,  Part  I.  The  legal  status  of  the  work,  or  the  authority  under 
which  it  was  built,  is  shown  by  the  papers  referred  to. 

By  the  decree  of  the  circuit  court  in  an  action  for  debt  against  the 
Elk  River  Navigation  Company,  in  which  the  State  Bank  of  West 
Virginia  of  Charleston  was  plaintiff,  the  property  and  franchise  of  the 
company  were  sold  October  14,  1880.  The  purchasers  were  Andrew 
Brockerhoff,  J.  D.  Cameron,  Jacob  Tome,  Moses  Thompson,  and  Jobu 
I.  Thompson,  all  of  Pennsylvania. 

An  indictment  against  the  company  for  obstructing  the  navigation  ot" 
Elk  River  has  been  pending  for  several  years,  but  the  authorities  have, 
on  account  of  the  absence  of  representatives  in  this  State,  never  been 
able,  as  alleged,  to  serve  process,  and  nothing  at  law  has  ever  really 
been  done. 

The  lock  was  so  miserably  constructed  that  it  was  out  of  order  and 
could  not  be  worked  a  great  deal  of  the  time  from  the  first.  In  Sep- 
tember, 1881,  navigation  having  been  entirely  interrupted  by  it  for 
some  months,  a  force  of  men — it  is  commonly  referred  to  as  a  ^'  mob^ — 
cut  a  sluice  through  the  dam.  This  sluice  is  now  about  70  feet  wide, 
and  has  cut  out  down  to  or  below  the  bed  of  the  river.  Canoes,  bateaux,, 
rafts  and  logs,  and  small  steamers,  in  naviorable  stages,  pass  through 
it.  It  is  still  too  narrow  for  certain  stages  of  water,  and  at  least  75  feet 
more  of  the  old  dam  s'lould  be  removed.  There  is  also  a  high  bar  just 
below  the  dam.  formed  mainly  bj'  material  (mostly  large  stone)  from  the 
dam.    This  should  also  be  removed. 

The  lock  ami  dam  is  a  complete  ruin,  and  will  never  be  rei)aired,  it  is 
supposed.  It  appears  to  be  a  clear  case  of  abandonment  on  the  part  of 
the  owners. 

Ulk  River  Boom. — '^  The  Elk  River  Boom  Company,"  the  present  own* 
ers  of  the  boom  located  about  3^  miles  above  the  mouth  of  the  river, 
are  the  successors  of  *'  The  Elk  River  Land  Improvement,  Manufactur- 
ing, and  Booming  Company,'^  incorporated  by  act  of  legislature  passed) 
February  27,  1869.    Section  3  of  the  act  reads  as  follows : 

The  said  corporation  are  authorized  and  empowered  to  erect  and  maintain  on  Elk 
River,  at  any  point  or  points  between  its  confluence  with  the  Great  Kanawha  Biver,  at 
the  city  of  Charleston  and  village  of  Sutton,  in  Braxton  Connty,  snch  boom  or  booms, 
with  or  without  pierd,  as  may  be  necessary  for  the  purpose  of  stopping  and  securing 
logs,  masts,  spars,  and  other  timber,  and  to  erect  such  piers  and  side,  branch,  or  sheer- 
booms  on  said  river,  or  any  of  its  tributaries  between  the  points  above  mentioned,  as 
may  be  necessary  for  that  purpose;  and  also  to  erect  and  maintain  branch  or  sheer- 
booms  at  any  point  or  points  on  the  Elk  River  as  far  up  said  river  as  the  mouth  of  the 
Holly,  one  of  the  trAntaries  thereof,  and  shall  have  exclusive  privileges,  provided  that 
said  booms  be  so  constructed  as  to  admit  the  safe  passage  of  rafts  and  boats,  and  not 
prevent  the  navigation  of  said  river  or  tributaries. 

As  the  result  a  suit  against  the  original  company,  wherein  lioberi 
M.  Given  was  complainant,  and  of  another  wherein  G.  D.  Gopen  was 
complainant,  the  franchise  and  property  of  the  company  were  sold  by 
order  of  court,  and  at  the  November  term,  1878,  the  United  States  dis- 
trict court  approved  the  sale,  and  decreed  that  Mr.  William  A.  Quarrier, 
as  special  commissioner,  should  convey  the  same  to  the  purchasers, 
William  A.  Bradford,  of  Charleston,  W.  Va.,  and  others  associated  with 
him,  under  the  corporate  name  of  the  Elk  River  Boom  Company. 

The  boom  has  been  and  is  still  considered  by  a  considerable  number 
of  citizens  of  Elk  River,  lumber-men,  etc.,  an  obstruction  to  navigation^ 
and  an  indictment  was  found  against  the  present  company  in  March, 
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1884.  The  case  was  tried  here  before  the  circait  [State]  coart  in  June 
last,  but  the  jury  failed  toagree.  It  will  be  tried  again  soon,  probably 
at  the  next  term  of  the  court. 

The  boom  at  present  consists  of  one  abutment  and  thirteen  timber  and 
stone  cribs,  each  about  20  by  40  feet  in  plan  and  23  feet  high,  starting 
from  the  left  bank  and  extending  up  the  river  about  2,000  leet.  The 
river  here  at  ordinary  boating  or  rafting  stages  is  about  290  feet  wide. 
The  opening  left  for  the  passage  of  craft  between  the  right  bank  and  the 
boom-cribs  is,  at  a  5foot  stage,  at  the  head  or  narrow  part,  about  85 
feet  in  width,  about  200  feet  of  the  river  at  this  stage  being  occapied 
by  the  cribs  and  boom. 

The  principal  complaints  made  against  the  boom  are: 

(1)  The  ditliculty  of  entering  or  getting  over  into  this  passage,  the  di- 
rection of  the  current  being  such,  it  is  claimed,  caused  by  a  bend  in  the 
river  above,  as  to  make  it  difficult  in  high  stages  to  keep  from  ranning 
iuto  the  boom  or  against  the  upper  crib. 

(2)  The  tendency  of  the  passage  to  fill  up  with  deposit,  sand,  etc* 
The  company  has  recently  done  sopie  dredging  in  and  above  the  pas- 
sage, but  the  opponents  of  the  boom  claim  that  this  will  soon  fill  up 
again. 

The  boom,  it  will  be  remembered,  is  about  1  mile  above  the  old  lock 
and  dam.  It  appears  there  was  little  or  no  complaint  about  the  boom 
AS  regards  navigation  when  the  pool  was  full,  or  before  the  cutting  of 
the  dam.  Bo:h  of  these  works,  though  under  the  name  of  different 
•companies,  were  during  construction  and  for  some  time  afterwards 
owned,  in  part  at  least,  by  the  same  men,  and  were  practically  under 
one  management.  At  present,  as  shown  above,  the  interests  and  owner- 
ship of  the  lock  and  dam  and  of  the  boom  are  entirely  distinct. 

Low  grist  and  saiomill  dams  in  the  upper  part  of  the  river, — In  my  re- 
port dated  January  21, 1880,  and  that  of  Captain  Turtle  to  me  of  De- 
cember 10, 1879  (Report  of  Chief  of  Engineers  for  18S0,  pages  69U  092, 
Part  I),  reference  is  made  to  these  dams.  Captain  Ruffner  in  bis  report 
dated  June  14, 1881  (Report  of  Chief  of  Engineers,  1881,  page  917,  Part 
I),  also  refers  to  them.  Nothing  has  yet  been  done  towards  having  them 
removed. 

There  are  now  between  Braxton  Court-House  (Sutton)  and  the  mouth 
of  the  river  eleven  mill-dams.  From  the  best  information  I  can  gather, 
but  five  of  them,  viz,  Huffman's,  Frame's,  Birch  River,  Duck  Creek, 
and  Ashley's,  are  considered  anything  like  serious  obi^tructions,  the  two 
first  mentioned  being  by  far  the  worst,  and  forming  really  serious  im- 
pediments to  navigation. 

The  remaining  six  are  either  wing  dams,  not  materially  obstructing 
the  channel,  or  are  built  so  low  as  not  to  be  troublesome  in  log  or  boat- 
ing stages. 

it  a[>pears  that  these  dams  are  built  under  State  charters  or  by  au- 
thority granted  by  the  county  courts.  It  is  conceded  that  the  courts 
have  no  ri^ht  to  grant  privileges  of  this  kind  that  would  iuterfiTC  at 
all  with  the  navigation  of  the  river.  Up  to  this  time  there  has  l)een 
very  little  legal  complaint  against  any  of  these  dams,  and,  so  far  as  I 
am  informed,  no  effort  worthy  of  notice  has  ever  been  ma<le  to  get  any 
of  them  removed  or  modified  to  conform  to  charters. 

BRIDGES. 

There  are  two  bridges  across  Elk  River  at  Charleston,  one  wagon  and 
one  railroad  bridge.  There  has  never  been  any  complaint  made,  so  far 
as  I  am  informed,  of  either  of  these  bridges  as  interfering  with  naviga- 
tion.   Both  are  lower^  however^  than  they  should  be,  particularly  in 
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view  of  the  probabilities  of  fatare  navigation  and  conditions;  and  it 
seems  proper  to  refer  to  them  in  this  report. 

Suspension  ^wdgon)  Bridge. — ^The  first  above  the  mouth  of  the  river  is 
the  wagon  bridge,  a  wire  suspension,  bailt  by  a  company  incorporated 
by  act  of  the  assembly  of  Virginia,  passed  March  27,  1848.  Section  5 
of  the  act  requires  the  bridge  to  be  ^^  so  located  and  constructed  as  not 
to  injure  or  impede  the  navigation  of  Elk  River.^ 

The  bridge  was  finished  about  1855.  The  State  of  Virginia  helped 
to  build  the  bridge  and  owned  part  of  the  stock,  about  two-fifths  of  it. 
The  main  cables  of  the  bridge  were  cut  by  the  forces  under  General 
Lightburn  when  retreating  from  the  valley  in  September,  1862.  By  an 
act  of  the  legislature  of  West  Virginia,  passed  February  28,  18go,  the 
State  relinquished  her  interest  in  the  bridge  to  the  other  stockholders^ 
provided  they  would  rebuild.  This  was  done.  It  is  a  toll- bridge,  owned 
by  "The  Elk  River  Bridge  Company."  Mr.  Joseph  Bibby ,  of  Charleston^ 
is  president  and  controlling  member.  The  bridge  is  488  feet  long  be- 
tween towers,  which  stand  on  the  tops  of  the  banks,  and  over  the  chan- 
nel is  38J  feet  high  in  the  clear  above  low  water  of  1872. 

The  Ohio  Central  Railroad  Bridge. — ^This  bridge  was  finished  last  sea- 
son, under  authority  of  an  act  of  the  legislature  of  the  State,  passed 
February  10, 1882.  It  is  located  about  one  fourth  of  a  mile  above  the 
suspension  bridge.  The  act  authorizing  its  construction  required  the 
channel-span  to  be  not  less  than  200  feet  in  the  clear,  and  all  the  spans 
to  be  at  lea^^t  as  high  above  the  surface  of  the  water  as  the  suspension 
bridge.  It  is  an  iron  Pratt  truss  bridge,  of  three  spans — a  center  span 
of  209  feet  (200  feet  at  low  water),  with  shore  spans  of  100  feet  each. 
At  present  the  low-water  width  of  the  channel-span  is  contracted  by 
the  embankments  of  the  coffer-dams,  which  have  not  been  removed. 
The  clearance  under  the  whole  bridge  is  40.40  feet  with  reference  to 
low  water  of  1872. 

The  steam-boat  navigation  of  Elk  River  is  at  present  of  no  great  im- 
I>ortan6e;  ordinarily  one  small  packet  makes  daily  trips  to  the  mouth 
of  Big  Sandy,  21  miles  up.  There  is  water  enough,  on  an  average,  for 
this  trip  about  two  hundred  and  fifty  days  in  the  year.  Outof  thismay 
be  taken  from  four  to  six  weeks'  interruption  by  ice.  These  small  boats 
can  pass  under  the  bridges,  with  stacks  down,  up  to  about  IS  feet  by 
Charleston  gauge.  The  record  shows  the  water  to  be  at  and  above 
this  about  eig:ht  days  in  a  year. 

The  main  difficulty  is  in  the  fact  that  larger  boats,  the  smaller  sized 
Kanawha  tow  and  freight  boats,  are  unable,  except  in  low  stages,  to  go> 
under  the  bridges  at  all,  and  it  is  often  desirable  to  reach  the  numerous 
mills,  etc.,  located  between  and  above  the  bridges.  Thisinconveuieuce 
will  be  more  felt  as  the  lumbering  interests  of  Elk  are  developed  and 
the  mills  and  factories  increase.  The  bridges  over  Elk  near  Charleston 
should  be  at  least  48  feet  in  the  clear  above  low  water.  This  would 
enable  the  smaller  size  Kanawha  boats  to  pass  under  up  to  about  a 
16-foot  stage,  or  at  all  times  except  about  twelve  days  in  the  year. 
Such  a  requirement,  as  shown,  would  compel  the  raising  of  the  railroad 
bridge  about  8  feet  and  the  suspension  bridge  9^  feet.  It  is  probable 
that  the  river  interests  will  before  many  years  demand  at  least  this 
height 

In  conclusion,  the  following  suggestions  are  respectfully  submitted  : 
It  appears  that  up  to  this  time  the  State  has  assumed  entire  control  of 
these  works  on  Elk  River,  and  that  all  efforts  thus  far  made  to  get  any 
of  them  removed  or  modified  have  been  with  the  State.  Considering 
this,  the  nature  of  the  present  navigation  and  the  limited  character  of 
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the  improvement  thus  far  attempted  by  the  United  States,  it  does  not 
appear  necessary  or  advisable,  at  present  at  least,  for  the  General  Gtov- 
ernment  to  take  control  of  the  river  or  to  interfere  with  the  regulation 
of  structures  as  reported  on  herein,  either  in  or  across  it 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Oraighill, 
Brig.  Gen.  John  Kewton,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers,  U.  8.  A. 


REPORT  OP  captain  JAMES  C.  POST,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  February  3,  1885. 
General  :  In  compliance  with  General  Orders,  No.  13,  Headqaarters 
Corps  of  Engineers,  dated  Washington,  D.  0.,  July  23, 1884, 1  have 
the  honor  to  submit  the  following  report  giving  theinformatiOQ  reqnired 
in  section  2  of  the  river  and  harbor  act  of  July  5, 18c$4,  so  far  as  relates 
to  the  rivers  in  the  district  under  my  charge : 
The  section  referred  to  is  as  follows : 

Section  2.  That  the  Secretary  of  War  shall  *  *  *  report  whether  an  v  bridm^ 
caaseways,  or  stnictares  now  ereoted  or  in  prooessof  erection  do  or  will  interfers 
with  free  and  safe  navigation^  and,  if  tbey  do  or  will  so  interfere,  to  report  the  best 
mode  of  altering  or  constmcting  snoh  bridges  or  causeways  so  as  to  prevent  any  much 
obstruction. 

As  regards  the  information  desired  in  this  paragraph,  I  have  to  state 
that  the  navigation  of  but  four  of  the  rivers  of  which  I  have  charge  is 
restricted  or  in  any  way  alfected  by  bridges,  dams,  or  other  structures. 
These  are  the  Kentucky  Biver,  Kentucky  ^  the  Little  Kanawha  and 
Guyandotte  rivers.  West  Virginia;  and  Big  Sandy  Eiver,  Kentucky 
and  West  Virginia. 

KENTUCKY  BIVEB. 

This  river  has  been  improved  by  slackwater  navigation  fh>m  its 
mouth  to  17  miles  above  Frankfort,  a  distance  of  82  miles,  by  the  can- 
struction  of  locks  and  dams,  and  it  is  proposed  to  extend  uiis  improve- 
ment an  additional  distance  of  170  miles.  At  present  there  are  eight 
bridges  crossing  the  river.    They  are  as  follows : 


Where  located. 

Object  of  atmctara. 

1 
1 

P 

1^ 

Remarka. 

WorthviUe 

MiUt. 

8 

65.25 

65.75 

U2.75 
116.65 

135.2 

170.8 

m.i 

For    LoniaTiHe    and 

NaahTilleBailroad. 

do 

For  county 

Feet 
201* 

162| 
UU 

175 
842 

240 

216i 
80? 

Feet 

621 

88| 

36* 

68 
285 

70 

65 

80 

Iron :  three  throng  aad 

two  deck. 
Iront   one  throoffh  aad 

two  deck. 

Iron ;  thromch  hrUtga. 
Iron;  deck  biidga 

Frankfort,    foot    of 

Broadway. 
Frankfort,    foot   of 

Saint  Clair  atreet 
Brooklyn 

Fortampike 

For  Cindunatl  Soath- 

emRailroad 

For  tamnike  ..•••.... 

Hiirhbridffe 

Hi^^kmm  r 

Wooden;  thioiighlRilci^ 

ClaTeland 

do 

Inm:  throaghbr1d£a^ 

Boone'aFord 

For   Kentaoky  Con- 
tnIIUilroa£ 
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Bat  three  of  tbese  bridges,  those  first  named,  restrict  navigation. 

The  commerce  of  the  river  is  carried  upon  a  number  of  steamers, 
which  make  frequent  trips.  The  largest  of  these  measures  34  feet  from 
the  surface  of  the  water  to  the  top  of  the  pilot-house.  As  this  steamer 
is  as  large  as  the  locks  now  in  operation  will  accomm6date,  its  height 
may  be  taken  as  regulating  the  amount  of  headway  that  will  be  required 
lor  free  and  safe  navigation. 

The  bridge  at  Worthville  is  52.67  feet  above  the  level  of  Pool  No. 
1.  Assuming  that  35  feet  is  required  under  the  bridge,  34  for  the 
bejght  of  the  steamers,  with  1-foot  clearance,  a  rise  of  17.67  feet  stops 
navigation.  To  give  nnrestricted  navigation,  according  to  the  records 
of  the  height  of  the  water  in  1884,  would  require  that  this  bridge  be 
raised  28.26  feet,  as  the  water  stood  at  a  height  of  41.93  feet  above  nor- 
mal pool  level.  This,  however,  is  regarded  as  excessive,  as  it  is  based 
upon  the  unusual  flood  last  year  in  the  Ohio  Biver,  which  backed  the 
water  up  in  the  Kentucky.  If  this  bridge  was  raised  10  feet,  which 
would  make  its  height  62.67  feet  above  pool  level,  and  permit  a  rise  of 
27.67  feet  in  the  river  before  navigation  was  interfered  with,  it  would 
be  considered  sufficient  for  all  the  necessities  of  commerce.  Navigation 
coald  then  be  continued  to  Frankfort,  the  principal  point  upon  the  river, 
daring  all  ordinary  stages  of  high  water,  and  if  it  should  be  suspended 
by  the  water  rising  higher,  the  delay  would  probably  amount  to  only  a 
few  days,  and  most  seriously  affect  commerce.  I  know  of  no  serious  dif- 
ficulty in  the  way  of  the  railroad  company  raising  this  bridge  as  pro- 
poseil.  The  width  of  the  channel-span  of  this  bridge  is  sufficient  for 
the  accommodation  of  navigaiion. 

The  two  bridges  at  Frankfort,  respectively  36.33  feet  and  38.33  feet 
above  pool  level,  greatly  restrict  the  passage  of  steamers  desiring  to 
)>roceeil  above  Frankfort.  The  following  table  gives  the  number  of  days 
during  each  month  of  1884  that  they  obstructed  navigation,  taking,  as 
before,  35  feet  as  the  headway  required.  From  this  it  will  be  seen 
that  a  rise  of  1.33  feet  and  3.:^  feet  above  pool  level  will  prevent  the 
passage  of  steamers  under  them. 


Kumhfr  of  days  during  each  month  of  18S4  thai  the  water  was  more  than  1.33  feet^  3.33 
feet,  and  li:33  feet  above  level  of  Pool  No.  4,  Kentuoky  Biver. 

Months. 

Above 
1.33  feet. 

Above 
3.SSfeet. 

Above 
11.33  feet 

JuinAry •........■•< 

28 
20 
81 
27 
10 
1 

20 
24 
26 
7 

FebnuuT....... 

17 

March... 

0 

Aoril 

ifcr.:;:::::::::::::"::!:::::;;:":::;;::;":;:;:::::;"::^ 

Jane -- 

jnly 

Angnst 

September 

October 

Ifovember......  .....>............ 

. 

Deoember 

5 



Total 

140 

77  1               ** 

It  will  be  seen  from  this  that  the  railroad  bridge  prevented  naviga- 
tion 77  days,  or  21  per  cent  of  the  year,  and  the  Saint  Glair  Street 
Bridge  140  days,  or  38  per  cent. 

The  Saint  Clair  Street  Bridge  was  built  under  a  charter  granted  by 
the  legislature  of  the  State  of  Kentucky^  approved  January  25,  1810, 
and  is  owned  jointly  by  Franklin  Oounty  and  the  city  of  Frankfort.    It 
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is  the  only  direct  means  of  communication  between  Frankfort  and  Soath 
Frankfort.  The  bridge  is  not  only  too  low,  but  by  being  divided  into 
four  short  npans  greatly  obstructs  navigation.  The  piers,  especially  the 
one  in  the  channel,  which  is  next  to  the  Frankfort  shore,  catch  quanti- 
ties of  drift  during  the  season  of  high  water,  which  usually  closes  the 
water-way  under  at  least  two  of  the  spans.  Lately  a  proposition  has 
been  considered  for  removing  this  bridge  and  replacing  it  with  an  iron 
one  to  be  composed  of  two  nearly  equal  spans,  the  shorter  one  being 
206  feet  in  length,  and  whose  height  will  be  46.33  feet  above  the  pool 
level,  or  10  feet  higher  than  the  present  bridge.  This  height  will  per- 
mit steamers  to  pass  under  the  bridge  during  all  stages  of  water  up  to 
11.33  feet  above  normal  pool  level.  By  referring  to  the  last  table  it  will 
be  seen  that  t  he  water  was  above  this  height  but  twenty-three  days  dur- 
ing the  year  1884.  Without  additional  data,  it  is  impossible  to  statedefi- 
nitely  whether  the  height  of  the  water  during  last  year  would  represent 
those  of  an  average  year,  but  it  is  believed  that  they  are  sufficient  to 
enable  a  fair  approximation  to  be  made  of  the  amount  of  obstraction 
that  a  bridge  of  the  proposed  height  would  be  to  navigation.  The  ap- 
proaches to  the  bridge  are  now  nearly  level,  and  it  is  part  of  the  pla» 
to  obtain  the  increased  height  by  raising  the  streets  and  establishing  a 
grade  to  the  bridge.  This,  however,  can  not  be  done  so  as  to  obtain  still 
greater  height  without  probable  damages  to  the  property  along  the 
approaches,  or  making  too  steep  a  grade,  and  therefore  an  additional 
height  has  not  been  considered.  It  is  also  regarded  inadvisable  to  rec- 
ommend that  a  draw  be  placed  in  the  bridge,  as  it  would  then  be  an 
obstruction  to  both  navigation  and  to  the  travel,  which  is  almost  con- 
stant between  the  two  parts  of  the  city,  besides  being  a  source  of  danger 
to  both.  Considering  the^e  facts,  and  the  few  days  in  each  year  that  a 
bridge  constructed  46.33  feet  above  low  water  would  interrupt  naviga- 
tion as  indicated  by  the  record  of  1884,  and  that  with  but  one  pier  ther» 
would  not  be  likely  to  be  sufficient  accumulation  of  drift  to  obstruct  the 
channel,  I  believe  that  a  bridge  constructed  according  to  the  plan  pro- 
posed would  satisfy  all  reasonable  demands  of  commerce.  I  therefore 
recommend  that  the  bridge  be  rebuilt  with  these  modifications.  Be- 
yond discussing  it  generally,  so  far  as  I  can  learn  nothing  has  yet  been 
done  towards  rebuilding  this  bridge,  and  it  may  be  necessary  for  Con- 
gress to  take  some  action  before  it  will  be  done.  It  has  been  suggested 
to  roe  that  the  United  States  should  bear  part  of  its  cost,  but  I  know  of 
no  claims  upon  which  this  can  be  justly  urged.  The  present  bridge  is 
very  old,  and  the  piers  are  greatly  out  of  repair,  and  it  will  not  be  many 
years  before  a  new  bridge  becomes  a  public  necessity. 

•  •  •  •  •  •  • 

A  drawing*  of  the  present  bridge  and  of  the  new  one  with  the  modi- 
fications recommended  accompanies  this  report. 

The  height  determined  for  the  new  Saint  Clair  Street  Bridge  also 
determines  the  height  to  which  the  Louisville  and  Nashville  Bailioad 
Bridge  at  Frankfort  should  be  raised,  as  these  bridges,  to  give  equal 
freedom  to  commerce,  should  be  of  the  same  height.  The  railroad 
Bridge  is  at  present  2  feet  higher  than  the  Saint  Clair  Street  Bridge, 
and  therefore  it  should  be  raised  8  feet.  It  is  believed  that  this  can  be 
done  without  any  unusual  difficulty.  The  length  of  the  channel-span 
in  this  bridge,  which  is  at  present  162  feet,  should  be  increased  to  at 
least  200  feet,  which  is  the  minimum  width  that  will  fully  accommodate 
the  commerce  of  this  portion  of  the  river. 

*DrawiDg  omitted. 
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LITTLE  KANAWHA  RIVER. 

The  only  bridge  crossing  the  Little  Kanawha  River  is  at  Parkers- 
burgh,  about  1,100  feet  from  its  mouth.  This  bridge  belongs  to  Wood 
County,  W.  Va.  It  has  one  clear  span  of  293  feet  in  length  between  the 
abutments,  and  is  42.8  feet  above  the  water  when  it  is  at  zero  on  the 
gauge.  With  the  water  at  an  ISfoot  stage  it  prevents  the  larger  boats 
of  the  Little  Kanawha  Eiver  from  passing  into  the  Ohio  Eiver.  The 
water  is  at  this  height,  or  about  it,  as  near  as  1  could  ascertain,  about 
eighty  days  during  each  year,  or  nearly  22  per  cent,  of  the  time. 

The  mouth  of  this  river  is  also  used  as  an  ice-harbor  for  the  Ohio 
Hi  ver  boats.  It  is  regarded  as  a  safe  harbor,  and  is  used  for  this  purpose 
whenever  there  is  running  ice.  I  am  informed  that  as  many  as  eleven 
steamers  have  put  into  this  harbor  at  one  time  for  protection.  A 
thorough  discussion  of  the  Little  Kanawha  River  as  an  ice-harbor  is 
contained  in  the  Report  of  the  Chief  of  Engineers  for  1880,  page  1790, 
and  was  submitted  by  Maj.  W.  E.  Merrill,  Corps  of  Engineers.  The 
conclusion  he  came  to,  after  fully  considering  the  conditions,  was  that 
because  of  the  limited  extent  of  the  river  available /or  this  purpose,  it 
being  cut  off  «from  the  portion  above,  except  for  smaller  boats,  by  the 
bridge  mentioned,  that  it  would  be  better  to  form  an  artificial  ice-harbor 
in  the  Ohio  River  near  this  point.  This  plan,  however,  even  if  carried 
out,  would  be  of  little  or  no  benefit  to  the  navigation  of  the  Little 
Kanawha.  If  the  bridge  were  removed,  which  could  only  be  effected 
by  the  United  States  buying  it  and  taking  it  down,  the  portion  of  the 
Little  Kanawha  available  as  an  ice-hai-bor  for  all  steamers  would  then 
become  from  2  to  3  miles  in  length,  and  navigation  would  be  unre- 
stricted. It  may  be  well  to  observe  here  that  both  above  and  below 
the  bridge  the  river  is  100  feet  wider  than  the  distance  between  the 
abutments.  If  the  bridge  is  to  be  preserved,  there  are  but  two  methods 
remaining  by  which  navigation  may  be  aided — first,  by  raising  the 
bridge,  and  second,  by  converting  it  into  a  draw  bridge.  As  it  is  con- 
sidered impracticable  to  raise  it  suflBciently,  it  is  deemed  best  to  recom- 
mend that  it  be  made  into  a  draw-bridge,  Uy  building  a  middle  pier. 
A  drawing*  is  forwarded  with  this  report  showing  the  bridge  as  it  is  at 
present  and  with  the  proposed  modification.  It  will  be  observed  that 
there  will  be  a  width  of  128.5  feet  between  the  turn-pier  and  the  abut- 
ment. This  change  will  materially  aid  navigation  in  the  higher  stages 
of  water,  and  will  also  give  the  month  of  the  river  greater  value  as  an 
ice-harbor. 

It  is  proposed  by  the  Ohio  River  Railroad,  I  have  been  informed,  to 
build  a  bridge  across  the  Little  Kanawha  River  at  its  junction  with  the 
Ohio  River,  this  bridge  to  be  given  an  elevation  of  60  feet  above  low 
water.  A  bridge  of  this  height  will  effectually  prohibit  the  use  of  the 
portion  of  the  Little  Kanawha  now  available  as  an  ice-harbor  by  all 
the  larger  Ohi6  River  boats  seeking  refuge  from  the  ice.  From  the 
accounts  I  have  received  from  this  locality  during  the  present  winter 
its  great  usefulness  in  preserving  valuable  property  from  destruction 
has  been  clearly  proven,  and  I  regard  it  as  highly  important  to  com- 
merce that  it  should  be  preserved.  I  therefore  recommend  that  if  a 
bridge  is  built  at  this  point  it  be  required  to  conform  with  the  laws 
regulating  the  construction  of  bridges  across  this  portion  of  the  Ohio 
River. 

If  the  railroad  company  desires  to  construct  a  lower  bridge,  a  location 
might  be  selected  above  the  county  bridge.    A  bridge  crossing  this  part 

*  Drawing?  omitted. 
ENG-  88 
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the  Government  to  expense  for  dredging  to  improve  the  situation,  and 
prevents  any  rectification  of  the  bend,  which,  of  itself,  is  a  serious  but 
remediable  obstruction. 

Remedy  proposed, — Thebridge  should  be  removed,  its  location  changed. 
If  it  could  be  moved  only  200  feet  downstream,  the  situation  would  be 
greatly  improved.  If  allowed  to  remain  at  its  present  location,  which 
is  not  recommended,  the  draw  should  at  once  be  made  to  open  entirely 
out  of  the  way  of  boats,  the  left  bank  of  the  river  near  the  draw  be 
bulkheaded  or  revetted  even  with  the  face  of  the  abutment,  as  a  g'uide  to 
descending  boats,  for  a  distance  of  at  least  75  feet  above  the  upper  end 
of  the  draw  when  open  to  30  feet  below  the  bridge  abutment. 

(5)  Float-bridge  across  the  Fox  River  at  Port  Hope^  belongs  to  the 
town  of  Fort  Winnebago.  It  needs  only  guard-pile  protections  on  each 
side  of  the  opening,  above  and  below,  as  guides. 

(6)  Float-bridge  at  PackwauJcee,  Wisconain,  belongs  to  the  the  town  of 
Packwaukee.  This  bridge  has  a  clear  opening  for  navigation  of  bat  47 
feet,  and  its  location  on  Lake  Buffalo  is  greatly  exposed  to  winds. 

Remedy  proposed, — The  method  of  holding  the  floating  draw  should 
be  changed  to  allow  the  draw  portion  to  swing  in  behind  the  causeway, 
instead  of  projecting  into  the  opening,  and  the  approaches  on  each  side 
of  the  opening  above  and  below  should  be  well  protected  by  guard-piles, 
to  guide  boats  and  prevent  their  being  blown  against  the  ends  of  the 
causeway. 

(7)  The  highway  bridge  at  Princeton j  Wisconsin^  belongs  to  the  town 
of  Princeton.  The  left  opening  only  is  ayailabje  for  navigation.  The 
clear  opening  is  only  47J  feet,  at  right  angles  to  the  current.  The 
bridge  is  dangerous. 

Remedy  proposed. — The  clear  opening  should  be  enlarged  to  60  feet, 
at  right  angles  to  the  channel,  and  the  left  opening  be  protected  with 
spring  piles,  to  prevent  boats  striking  the  stone  piers,  especially  in 
windy  weather. 

(8)  The  bridge  at  Berlin^  Wisconsin^  belongs  to  the  city  of  Berlin. 
The  right  opening  is  not  passable  by  boats  on  account  of  shoal  water 
and  bowlders.  A  direct  approach  to  the  left  opening  from  above  is 
prevented  by  a  projecting  log  boom.  The  obstruction  to  navigation  re- 
sults from  this  boom. 

Remedy  proposed. — The  log  boom  should  be  removed  or  narrowed  to 
one-half  its  present  width.  The  laws  of  the  State  of  Wisconsin  cover 
the  case  (Revised  Statutes,  Wisconsin,  section  lo98,  page  478). 

(9)  Highway  Bridge  across  Fox  River  at  OmrOy  Wisconsin^  belongs  to 
the  town  of  Omro.  The  open  draw  overhangs  the  center  pier,  and  the 
projecting  sidewalks  obstruct  navigation  and  endanger  boats  passing 
the  bridge. 

Remedy  proposed. — ^The  projecting  sidewalks,  or  one  of  them,  should 
be  removed  or  else  spring  pile  protections  and  guides  be  placed  to  as- 
sist boats  to  pass  safely. 

(10)  Bridge  at  Algoma  street^  OshJcosh^  Wisconsin,  belongs  to  the  city 
of  Oshkosh.  The  sidewalks  of  this  bridge  overhang  the  pier  and  en- 
danger boats  by  projecting  into  the  channel-way. 

Remedy  jjropo^ed.— Remove  the  projecting  sidewalks,  or  provide  suit- 
able guides  and  protection  piles  or  piers. 

(11)  The  Chicago^  Milwaukee  and  Saint  Paul  Railroad  Bridge  at  Osh- 
Jcosh  has  but  a  single  draw-span,  of  60  feet,  which  is  insufficient  to  accom- 
modate the  steam  boats  and  sailing  vessels.    Another  opening  is  needed. 

(12)  Highway  Bridge  at  Light  street,  OshJcosh,  Wisconsin^  is  owned  by 
the  city.    The  draw,  when  open,  overhangs  the  piers  and  projects  into 
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the  channel,  endangering  boats  passing  throngh  the  opening.    Proper 
guards  are  needed,  or  the  projections  should  be  removed. 

(13)  Highway  Bridge  at  Main  street j  Oshkoshj  Wisconsin. — The  draw, 
when  oi>en,  overhangs  the  pier.  Same  remedy  proposed  as  for  similar 
cases  above  mentioned. 

(14)  The  Chicago  and  Northwestern  Railroad  Bridge  at  Oshkoshj  Wis- 
consin, belongs  to  the  Chicago  and  Northwestern  Eailroad  Company. 
This  bridge  has  a  doable  opening,  but  only  one  of  them  can  be  used,  the 
other  being  closed  by  a  platform  and  track  for  the  draw.  The  one  in 
use  is  only  5Q  feet  wide,  and  is  placed  too  near  the  right  bank.  Com- 
plaints are  made  by  steam-boat  men  of  its  location.  It  is  difflcnlt  of 
access,  and  more  so  because  alongshore  is  taken  up  by  rafts  for  quite  a 
distance  out. 

Remedy  proposed. — There  is  abundant  room  for  both  rafts  and  chan- 
nel. The  rafts  do  not  project  oat  an  unreasonable  distance,  so  that 
the  railroad  company  should  be  the  party  to  accommodate  navigation. 
A  doable  draw,  of  GO  feet  span  each,  is  required  about  the  middle  of 
the  river.  The  tracing*  herewith  gives  the  location  of  the  ^\q  Osh- 
kosh  bridges. 

(16)  The  Chicago  and  Northwestern  Railroad  Bridge  over  the  Neenah 
Outlet  to  Lake  Winnebago  is  a  pile  bridge,  and  is  without  a  draw.  This 
bridge  has  entirely  destroyed  the  navigation  to  the  town  of  Keenah, 
and  to  and  from  the  mills  located  there.  The  company  has  paid  no 
attention  to  the  repeated  demands  of  the  citizens  of  Appleton  and 
Neenah  and  the  boatmen  for  a  navigable  pass  or  draw  through  this 
bridge.  The  bridge  is  not  over  the  through  channel  of  navigation, 
but  is  over  part  of  the  navigable  waters  of  the  United  States,  and  de- 
prives the  citizens  of  the  use  of  facilities  for  water  transportation  they 
would  otherwise  have. 

Recommendations. — It  is  recommended  that  the  railroad  company  be 
compelled  to  put  a  draw  in  this  bridge,  and  remove  any  obstructions 
to  navigation  they  may  have  placed  in  the  former  channel  of  this  part 
of  the  Fox  Eiver. 

(IG,  17, 18)  The  following  bridges  over  the  Menasha  Canal  have  in- 
sufficient draw-spans,  which  should  be  widened  to  60  feet :  Upper  High- 
way bridge,  draw  49.5  feet  wide ;  Lower  Uighway  bridge,  draw  49.9 
feet  wide;  Milwaukee  and  Northern  Railroad  bridge,  draw  50  feet 
wide. 

(19)  Milwaukee  andNorthem  Railroad  Bridge  just  above  the  Appleton 
upper  dam  is  a  serious  obstruction  to  navigation.  The  piers  are  all 
oblique  to  the  current,  and  dams  it  back  so  as  to  cause  a  rapid  current 
through  the  draws  and  piers,  which  at  high  water  is  much  increased 
by  the  "draw^  over  the  dam  just  below  it.  Owing  to  comjilaints  by 
boatmen,  the  company  heretofore  agreed  to  extend  the  pier  next  to  the 
north  channel  75  to  100  feet  up  stream^  to  control  the  oblique  current, 
and  to  assist  in  cutting  off  the  point  at  the  right  bank  of  the  river,  to 
facilitate  access  to  the  right  or  south  draw.  The  company  failed  to 
make  these  changes.  The  location  is  a  very  bad  one,  and  the  construc- 
tion is  objectionable  throughout 

Recommendations. — It  is  recommended  that  the  company  be  required 
to  enlarge  the  water-way  through  its  narrow  spans  on  the  left  of  the 
draw,  to  lessen  the  damming  up  effect  of  the  bridge,  and  to  extend  the 
center  or  draw  pier  at  least  150  feet  up-stream,  to  cut  off'  the  oblique 
current  across  the  head  of  this  pier,  and  to  serve  as  a  guide  for  boats 
passing  the  right  draw-opening. 

*  Tracing  omitted. 
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(•JO)  The  highway  bridge  across  the  upper  canal  at  Applet^n,  owned 
by  t  lie  city  of  Appletou,  is  dilapidated,  and  has  an  opeuing  of  only  47^ 
feet  in  width.    When  rebuilt  it  should  have  a  draw  60  feet  wide. 

(21)  TJie  bridge  of  the  Milwaukee^  Lake  Shore^  and  Western  Railroad 
immediately  below  the  Appleton  third  lock  crosses  the  channel  obliquely, 
and  the  draw  is  difficult  of  access  to  boats  coming  outof  the  lock.  Tbe 
span  of  the  draw-bridge  is  80  feet,  while  the  clear  opening  perpen- 
dicular to  the  channel  axis  is  only  49.8  feet. 

Recommendations, — ^The  new  lock  at  this  point  will  cause  the  left  oi^en- 
iiig  to  be  the  one  used  by  boats.  This  should  be  increased  in  width  of 
span  to  at  least  60  feet  perpendicular  to  the  channel  axis.  The  cfaaDgce 
should  be  required  made  only  when  the  location  of  the  new  lock  i» 
definitely  fixed,  to  avoid  inflicting  unnecessary  expense  upon  the  rail- 
road company. 

The  Wisconsin  Central  Railroad  has  removed  its  bridge  from  across 
the  Menasha  Canal,  but  left  the  piers  standing  in  the  channel  as  dan- 
gerous obstructions.  This  company  should  be  compelled  to  remove 
these  piers  to  a  depth  of  8  feet  below  extreme  low  water  in  the  canal. 

(8a)  Highway  bridge  a^sross  Upper  Fox  River ^  about  one  mile  helotp  tiu 
ci^y  <if  Berlin^  belongs  jointly  to  the  city  of  Berlin  and  the  to.wn  of 
Aurora,  Waushara  County,  Wis.  This  bridge  is  located  just  below 
a  bend  in  the  river,  and  at  a  point  where  the  channel  crosses  from 
the  left  to  the  right  bank.  The  current  is  oblique  to  the  open  draw. 
The  bridge  is  especially  dangerous  at  high  water,  when  the  current  is 
considerable,  at  which  time  it  is  nearly  impracticable  for  boats  to  pass 
<lownstream  without  striking  the  piers  or  draw. 

Remedy  proposed. — The  location  of  the  bridge  should  be  changed  so 
that  the  piers  of  the  opening  shall  be  parallel  with  the  current  or  chaa- 
nel.  The  draw-span  should  be  at  least  60  feet  clear  opening  when 
measured  perpendicular  to  the  axis  of  the  channel,  and  the  oi>ening 
should  be  protected  by  gUide-piles,  to  assist  boats  in  passing  the  draw 
at  high  water. 

This  report  is  accompanied  by  tracings*  of  the  bridges  mentioned, 
numbered  as  in  the  report. 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 

Captain  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


report  op  major  thomas  h.  handbury,  corps  op  engineers. 

United  States  Engineer  Office, 

Chicago^  I7L,  January  6,  1885. 
General  :  To  comply  with  the  instructions  contained  in  General 
Orders  ^o.  13,  dated  headquarters  Corps  of  Engineers,  Washington, 
D.  C,  July  23, 1884, 1  have  the  honor  to  report  as  follows  concerning 
the  bridges,  causeways,  or  structures  now  erected  or  in  process  of 
erection  that  do  or  will  interfere  with  the  free  navigation  of  the  rivers 
now  temporarily  in  my  charge.  It  is  proper  for  me  to  state  at  this 
])oint  that  the  data  for  this  report  were  collected.under  the  direction  of 
Maj.  W.  n.  H.  BjBnyaurd,  Corps  of  Engineer,  who  is  in  permanent 
charge  of  the  improvement  of  these  rivers,  but  at  this  time  absent  on 
account  of  ill  health. 

*  Tracings  omitted. 
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CALUMET  EIVER,  ILLINOIS. 

This  river  empties  into  Lake  Michigan  near  its  southern  extremity 
and  about  12  miles  south  of  the  month  of  the  Ohicago  River.  From  its 
mouth  to  the  outlet  of  Calumet  Lake,  a  distance  of  6.^  miles,  it  is  crossed 
b3'  four  wagonroad  and  five  railroad  bridges,  all  o?  which  are,  in  its 
present  state,  more  or  less  of  obstructions  to  the  commerce  of  the  river. 
At  the  mouth  of  the  river  the  United  States  has  already  constructed 
works  to  facilitate  entrance  to  it.  It  is  further  contemplated,  under 
existing  authority  from  Congress,  as  soon  as  certain  rights  of  way  can 
be  secured,  to  enter  upon  the  execution  of  a  project  for  the  improve- 
ment of  the  navigation  •f  the  river  over  the  distance  mentioned,  which 
will  necessitate  radical  changes  in  its  course  at  certain  localities  and  in 
its  character  throughout.  This  project  is  outlined  in  a  report,  under 
date  of  October  6, 1882,  of  a  Board  of  Engineer  Officers  constituted  in 
compliance  with  certain  requirements  of  the  river  and  harbor  act  of 
August  2,  18S2.  The  report  is  published  in  Senate  Ex.  Doc.  No.  9, 
Forty-seventh  Congress,  second  session. 

The  suggestions  which  follow  in  regard  to  the  changes  necessary  in 
these  bridges,  in  order  that  they  may  cause  the  least  practicable, incon- 
venience to  the  commerce  of  the  river  without  material  detriment.*to 
the  commerce  over  them,  have  reference  to  the  condition  of  the  river 
when  the  project  for  its  improvement  above  referred  to  has  been  fully 
carried  out. 

It  is  evident,  from  the  rapid  increase  in  the  amount  of  capital  being 
invested  in  this  vicinity,  that  the  commerce  of  this  river  will  at  no  very 
distant  day  tax  its  entire  capacity.  The  necessary  obstructions  to  its 
free  navigation  should  therefore  be  reduced  to  a  minimum. 

The  minimum  width  of  channel,  as  fixed  by  the  project,  is  assumed  at 
200  feet.  Considering  the  character  and  importance  of  the  commerce 
it  could  very  justly  demand  a  clear  opening  of  at  least  60  feet  on  each 
side  of  the  draw-pier  of  all  bridges  placed  over  the  river. 

Accompanying  this  report  are  eleven  tracings,*  one  being  from  a 
map  showing  the  general  course  of  Oahimet  Biver,  the  remaining  ten 
being  drawings  showing  bridges,  etc.,  over  the  same. 

Commencing  at  the  mouth  of  the  river  and  going  up,  the  first  bridge 
met  is  at  Ninety-second  street,  South  Chicago.  (See  Plate  IL)  This  is 
an  iron-truss  wagon-road  bridge,  with  sidewalks  on  both  sides  for  foot- 
passengerQ.  It  was  built  in  1883,  and  is  now  a  good,  substantial  struct- 
ure. There  are  two  draw-openings,  each  about  73  feet  wide  in  the  clear. 
One  of  these  only  is  at  present  available.  On  the  completion  of  the  pro- 
jected improvement  of  the  river  both  openings  can  bo  used.  The  Ap- 
proaches to  the  openings  will  be  reavsonably  fair.  '  It  is  not  thought  that 
any  change  will  be  necessary  in  this  structure. 

Bridge  No.  2  (Plate  III)  is  at  Ninety-fifth  street.  It  is  a  wagon- 
road  wooden  bridge,  with  a  draw-opening  of  about  53  feet  in  the  clear. 
The  arrangements  for  opening  and  closing  this  bridge  are  of  a  very 
primitive  character;  one  end  of  the  movable  part  rests  upon  a  pontoon, 
or  scow,  while  the  other  rests  upon  piles  upon  which  a  pivot  is  ar- 
ranged around  which  this  part  is  made  to  turn.  A  cluster  of  piles  is 
driven  near  each  of  the  two  shores.  To  one  of  these  one  end  of  a  chain 
is  made  fast;  it  then  passes  over  a  windlass  situated  upon  the  pontoon, 
and  from  thence  to  the  other  cluster  of  piles.  The  bridge  is  maneuvered 
by  turning  the  windlass.  Arrangements  are  made  on  the  ponton  for 
adjusting  the  level  of  the  bridge  to  correspond  to  the  height  of  the 

'Tracings  oiiiirt»Ml. 
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water  in  the  river.  This  bridge  was  built  in  1875,  as  a  temporary  ex- 
pedient for  crossing  the  river  at  this  point.  Its  serviceable  period  is 
about  at  an  end.  The  necessities  of  its  own  traffic  will  soon  require 
that  it  be  replaced  by  another  and  more  commodious  and  perm^ent 
structure. 

So  far  as  the  necessities  of  navigation  are  concerned,  it  is  thought  that 
a  structure  such  as  the  one  now  at  Ninety-second  street  would  fulfill  all 
the  essential  conditions  at  this  point. 

At  the  next  point  at  which  we  find  the  navigation  of  the  river  ob- 
structed there  are  three  railroad  bridges,  in  immediate  proximity  to 
<5ach  other.  Nos.  3, 4,  and  5  (Plates  IV,  V,  VI),  belonging,  respectively, 
to  the  Baltimore  and  Ohio,  Lake  Shore  and  Michigan  Southern,  and 
Pittsburgh  and  Fort  Wayne  railways.  These  are  all  substantial  iron 
pivot-draw  bridges.  They  are  so  arranged  a*  to  give  but  one  opening 
to  navigation,  of  a  width  of  only  60  feet.  In  neither  case  is  the  pivot 
at  I  he  center  of  the  bridge.  Their  location  is  such  that  bub  one  (the 
Baltimore  and  Ohio)  can  be  maneuvered  independently. 

Experience  has  proven  that  the  present  arrangement  of  these  bridges 
is  very  much  to  the  detriment  of  the  commerce  of  the  river,  causing  to 
it  vexatious  and  expensive  delays.  With  but  one  opening  of  60  feet,  it 
is  impracticable  for  vessels  to  pass  each  other  at  these  bridges.  The 
larger  class  of  lake  vessels  would  find  great  difficulty,  under  any  con- 
sideration, in  passing  them.  If  such  is  the  case  now,  the  difficulty  will 
be  greatly  increased  as  the  commerce  of  the  river  increases,  and  long 
before  it  assumes  the  proportions  of  the  present  commerce  of  the  Chicago 
Eiver  these-  bridges  would  amount  to  almost  an  absolute  obstruc- 
tion to  navigation.  A  radical  change  in  this  locality  will  therefore  be 
necessary. 

The  most  reasonable  demand  that  the  commerce  of  the  river  coold 
make  would  be  that  two  openings  be  provided  in  this  locality,  neither 
to  be  less  than  60  feet  in  the  clear* 

Two  methods  are  suggested  (Plate  VII),  by  either  of  which  the  de- 
sired change  could  be  effected.  The  first  contemplates  that  the  two  but- 
side  tracks  be  made  to  approach  the  middle  one  in  the  vicinity  of  the 
river,  and  that  they  all  cross  on  one  large  bridge,  which  would  provide 
for  the  requisite  openings  on  the  two  sides  of  the  pivot-pier.  In  the 
second,  the  distance  between  each  of  the  two  outside  tracks  and  the 
center,  in  the  vicinity  of  the  river,  is  to  be  increased,  and  each  to  cross 
on  its  own  bridge.  The  pivot-piers  of  these  bridges  are  located  on  the 
same  straight  line,  at  such  distances  apart  that  each  bridge  can  be  ma- 
neuvered independently  of  the  others.  The  requisite  channel-way  for 
vei^els  is  to  be^  provided  on  each  side  of  the  Une  of  piers.  Should 
either  of  these  plans  be  adopted,  it  would  necessitate  a  slight  change  in 
the  directions  of  the  dock-lines  in  this  vicinity  from  those  recommended 
by  the  Board  ot  Engineers.  ' 

The  details  of  these  alterations  have  not  been  entered  into,  as  it  is  as- 
sumed that  for  all  the  purposes  of  this  report  it  will  be  sufficient  to  in- 
dicate what  is  necessary  in  order  that  the  just  demands  of  the  commerce 
of  the  river  may  be  met,  and  in  a  general  way  to  point  out  how  this 
may  be  done,  leaving  it  to  those  whose  province  it  is  to  meet  these  de- 
mands at  the  proper  time  to  prepare  the  detailed  plans  for  so  doing, 
subject  to  the  approval  of  the  honorable  the  Secretary  of  War. 

Since  the  date  of  the  report  of  the  Board  of  Engineers,  October  0, 
1882,  a  dock  line  has  been  built  in  the  vicinity  of  these  bridges  by  the 
Calumet  and  Chicago  Canal  and  Lock  Company,  which  is  within  the 
lines  recommended  by  the  Board.    (See  Plate  VII,  Figure  2.)    Whether 
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this  will  be  an  obstruction  to  navigation  or  not  will  depend  upon  tbe 
modifications  made  in  the  proposed  dock  lines  when  the  necessary  al- 
terations are  made  in  the  bridges. 

Passing  on  up  the  river,  the  next  bridge,  No.  6  (Plate  VIII),  is  at 
One  hundred  and  sixth  street,  and  the  next,  No.  7  (Plate  IX),  is  at 
Chittenden.  These  are  both  wooden  wagon-road  bridges,  of  precisely 
the  same  construction  as  Bridge  No.  2,  at  Ninety-fifth  street,  heretofore 
described.  The  remarks  made  in  that  connection  as  to  changes  nec- 
essary apply  with  equal  force  to  these  two  localities. 

Bridge  No.  8  (Plate  X)  is  an  iron  pivot-pier  railroad  bridge,  built 
by  the  Western  Indiana  Railway  Company.  It  provides  for  two  chan- 
nels for  vessels,  although  but  one  is  at  present  available.  In  the  clear, 
these  openings  are  only  about  42  teet,  much  too  small  ibr  even  the 
present  need  of  the  commerce  of  the  river. 

The  most  speedy  and  economical  method  of  remedying  the  defe<:ts  of 
this  bridge  would  seem  to  be  to  replace  it  by  one  of  "longer  spans,  giv- 
ing the  necessary  opening  on  the  two  sides  of  the  pivot-pier.  It  is  ])oa- 
sible  that  this  pier  may  be  found  sufiftcient  for  the  new  structure.  The 
abutment  piers  will  have  to  be  removed  and  placed  further  inshore. 

Bridge  No.  9  (Plate  XI)  is  the  last  one  on  that  part  of  thi^  river  on 
which  improvement  ha«  been  authorized  by  act  of  Congress.  It  is  an 
iron  girder  railroad  bridge,  built  by  the  New  York,  Chicago  and  Saint 
Lonis  Eailroad  Company.  It  provides  for  two  channel- ways  for  vessels, 
only  one  of  which  is  at  present  available.  The  openings  are  about  52 
feet  in  the  clear.  To  increase  these  to  60  feet  or  more  it  will  be  neces- 
sary to  set  the  abutments  further  inshore  and  increase  the  length  of 
the  bridge  accordingly.  The  present  pivot-pier  is  doubtless  suflicient 
for  the  new  structure.. 

•  *•••••• 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuey, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  8.  A. 


beport  of  captain  d.  w.  lockwood,  corps  of  engineers. 

United  States  Engineer  Office, 

Grand  RapidSj  Mich.^  Augtist  23, 1884. 

Sir  :  In  compliance  with  instructions  contained  in  General  Orders 
No.  13,  dated  Headquarters  Corps  of  Engineers,  United  States  Army, 
Washington,  D.  C,  July  23, 1884, 1  have  the  honor  to  submit  the  fol- 
lowing report  with  reference  to  the  railway  bridge  across  the  Saint 
Joseph  River  near  the  town  of  Saint  Joseph,  Mich.: 

The  bridge  is  a  pile  structure,  with  two  draws  of  the  "jack-knife" 
pattern,  each  60  feet  wide  in  the  clear,  and  distant  from  each  other  280 
feet.  The  south  draw  has  its  south  abutment  about  88  feet  distant  from 
the  dock  line,  which  is  irregular  in  direction  and  makes  quite  a  large  re- 
entering at  the  point  where  the  bridge  leaves  the  shore.  Only  the  south 
draw  is  practically  of  any  account  at  present,  as  the  depth  of  water  in 
the  north  draw  is  only  about  3  or  4  feet,  and,  up  to  the  12th  instant,  it 
had  only  been  opened  once  during  the  present  year.    The  distance  from 
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the  end  of  the  north  pier  to  the  south  draw  is  about  2,200  feet ;  from 
the  end  of  the  south  pier  this  distance  is  1,500  feet. 

In  storms  from  the  northwest  around  to  southwest  the  harbor  entrauce 
is  much  exposed  and  a  heavy  sea  makes  in  the  channel  up  to  the  draw, 
rendering  it  difficult  for  a  vessel  under  sail  to  make  the  present  narrow 
opening. 

The  Board  of  Engineers  that  reported  on  this  subject,  in  Jane,  1875, 
recommended  substituting  for  the  present  south  draw  a  pivot-draw, 
with  clear  openings  on  each  side  of  the  pivot  of  75  feet.  In  my  report 
of  March  27,  1884,  I  stated  as  follows : 

lu  conclusion,  I  woakl  state  ttiat  I  can  see  no  way  of  restoring  the  harbor  to  itsfnU 
capacity  of  usefulness^  or  place  it  in  such  condition  that  improvements  commensurate 
with  its  importance  as  a  harbor  of  refnge  can  be  safely  projected  and  carried  ont,  ex- 
cept by  removing  the  present  bridge  entirely. 

This  was  practically  the  opinion  given  by  the  late  Major  Harwood  in 
his  report  under  date  of  Februai  y  23, 1882,  to  wit : 

And  consider  the  removal  of  the  bridge  and  piers  tu  the  extent  of  at  leaBtSOO  feet 
from  the  Saint  Joseph  Dock  line  a  necessity  to  the  proper  prt*  servafion  of  the  harbor, 
etc. 

Further  examination  has  convinced  me  that  so  complete  a  change  is 
hardly  necessary  ;  and  I  would  now  present  the  following  plan  for  modi- 
fication of  the  bridge,  which,  in  connection  with  a  change  in  Ihe  dock  line, 
will,  I  think,  do  much  towards  affording  a  comparatively  easy  parage 
of  the  obstruction  which  the  bridge  now  constitutes. 

( 1)  To  replace  the  present  south  draw  with  a  pivot-draw,  having  clear 
openings  on  each  side  of  the  pivot  of  100  feet.  The  south  abutment  to 
remain  as  at  present.  The  draw  would  in  this  case  take  up  225  feet,  25 
feet  being  allowed  for  the  pivot. 

(2)  The  dock  line  to  be  changed  as  represented  by  full  red  line  on 
tracing*  herewith. 

The  present  draw  is  defective  in  several  particulars.  In  the  first  place, 
it  is  too  narrow,  being  only  65  feet  wide,  for  a  vessel  under  sail  in  bad 
weather  to  make  the  opening  with  certainty ;  and,  in  the  seoond  place, 
it  is  located  too  far  from  the  dock  line  as  this  now  stands.  Should  a 
vessel  entering'strike  the  down-stream  starling  at  present,  she  would  \m 
all  probability  run  into  the  bridge  between  the  south  abutment  of  the 
draw  and  the  shore,  while  the  remedy  for  this  defect,  with  the  present 
narrow  draw,  by  advancing  the  dock  line  would  be  at  the  expense  of 
dock-room  below  the  bridge,  and  a  vessel  lying  at  the  wharf  any- 
where near  the  draw  would  practically  close  it  by  reducing  the  opening. 
With  a  pivot-draw  (two  openings,  each  100  feet  wide)  a  vessel  entering 
or  leaving  the  harbor  would  have  the  choice  of  taking  either  passage, 
but  as  the  worst  storms  here  are  usually  from  the  northwest,  the  south 
opening  would  be  the  one  generally  used  by  vessels  entering,  and  on  this 
account  I  would  have  the  down-stream  starling  make  a  greater  angle 
with  the  bridge  on  the  south  side  than  the  present  one  does,  in  order  to 
make  the  passage  going  in  as  easy  as  possible. 

The  proposed  modification  of  the  bridge,  together  with  the  change  in 
dock  line  recommended  in  connection  therewith,  are  shown  on  the  trac- 
ings* herewith. 

Should  the  bridge  be  modified  a  s  before  explained  and  the  jsouth  dock 
line  advanced,  then  the  needed  improvements  at  this  harbor  could  be 
carried  to  completion.  The  present  plan  of  work  under  the  appropri- 
ation of  July  6, 1884,  is  to  rebuild  the  north  pier,  from  the  angle  '-A" 

•Tracings  omitted. 
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to  the  point  marked  "B,"  on  a  line  parallel  to  the  south  pier.  The 
part  to  be  rebuiltis  in  a  tumble-down  condition,  and  can  not  be  expected 
to  j^tand  much  longer.  From  the  point  ''B'^  a  line  of  revetment  could 
then  be  built  parallel  to  the  new  south  dock  line,  and  the  north  Hide  of 
tills  new  channel  having  been  dredged  out,  there  would  then  exist  a 
condition  of  affairs  that  would  give  to  the  harbor  something  like  its 
former  value  and  importance  as  a  harbor  of  refuge. 

The  regular  dock  for  steamers  at  Saint  Joseph  is  just  below  the  rail- 
way bridge,  and  any  radical  changes  that  might  be  made  in  the  approach 
to  tbe  draw  to  facilitate  its  passage  going  in  would  materially  encroach 
upon  the  present  wharf  privileges.  The  most  that  I  would  recommend, 
therefore,  iu  the  way  of  construction  for  the  guiding  of  water  craft 
through  the  draw  at  present,  wonld  be  the  putting  in  of  two  or  more 
clusters  of  fender-piles  on  the  south  down-stream  side  of  the  draw,  or  a 
fender-pier  extending  30  feet  down-stream,  making  an  angle  of  about  70^ 
degrees  with  the  line  of  the  bridge. 

Very  respectfully,  your  ol^dient  servant, 

D.  W.  LOCKWOOD, 

Captain  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U,  Si,  A. 


bbpobt  of  lieutenant-colonel  o.  m.  poe,  corps  of  engineers. 

United  States  Engineer  Office, 

Detroit^  Mich.,  December  15,  1884. 
Sib  :  I  have  the  honor  to  submit  the  following  report  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July  5, 
1884: 

•  •  •  *  •  •  * 

The  appended  report  by  Mr.  B.  H.  Muehle,  assistant  engineer,  •  •  ♦ 
covers  the  cases  where  "  bridges,  causeways,  or  structures  now  erected 
or  in  process  of  erection  do  or  will  interfere  with  free  and  safe  naviga- 
tion,'' and  suggests  the  best  mode  of  controlling  such  obstructions  as 
now  exist  and  preventing  future  constructions  which  may  be  in  the 
nature  of  obstructions. 

I  find  myself  quite  unable  to  suggest  the  form  of  legislation  that  may 
be  desirable  to  accomplish    the  desired  object,  and  the  difficulty   is 
greatly  magnified  by  the  fact  that  the  business  transacted  upon  this 
comparatively  narrow  stream  is  so  great  as  to  render  almost  Imprac- 
ticabie  any  remedial  measures  which  shall  not  carry  with  them  con- 
siderable hardship  in  individual  cases.    However,  I  concur  in  Mr. 
Muehle's  suggestion  that  whatever  legislation  is  attempted  should  look 
to  the  establishment  of  dock  and  boom  lines  by  the  United   States 
authorities  (probably  in  conjuction  with  the  State  or  local  authorities), 
which  should  afterwards  govern  all  concerned,  with  sufficient  penalties 
for  infractions  of  tbe  law. 

Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  Col.  of  Engineers, 
Bvt.  Brig.  Gen.,  U.  8.  A. 

The  Chief  of  Engineers,  U.  A.  S. 
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ress  of  the  harbor  improvement,  and  this  depends  upon  the  amounts  of 
money  appropriated  by  Confess.  Therefore  no  time  can  be  definitely 
set  for  a  future  necessity  for  increased  width  of  draw. 

No  other  bridges  situated  with  the  limits  of  the  operations  of  this 
office  are  known  to  be  obstructions  to  free  navigation  of  the  waters 
whicli  they  span. 

«  •  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Lieut.  Col.^  Corps  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  major  w.  a.  jones,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  February  7,  1885. 

Sir  :  I  have  the  honor  to  submit  report  called  for  in  Special  Orders 
No.  13,  Headquarters  Corps  of  Engineers,  1884,  concerning  the  district 
under  my  charge. 

It  is  made  up  from  information  obtained  by  Captain  Powell,  before 
my  arrival  here;  from  a  hasty  examination  of  the  Snake  Hiver  Bridge, ou 
the  Northern  Pacific  Railroad  at  Ainsworth,  Washington  Territory, 
and  the  bridges  over  the  Yamhill  Eiver,  since  the  receipt  of  telegram 
of  the  31st  ultimo,  calling  for  a  report  immediately. 

UPPER  WILLAMETTE  RIVER. 

Capt.  E.  C.  Gove,  of  the  snag-boat  CorvaUis  reports  that  obstructions 
exist  on  the  river  as  follows : 

At  Spnngfleld,  G  miles  above  Eugene,  a  bridge  (draw). 

At  Eugeiie,  a  county-road  bridge  (draw). 

Two  miles  below  Eugene,  a  wire  ferry-cable. 

At  Harrisburgb,  a  railroad  bridge. 

At  Harrisburgh.  a  wire  ferry- cable. 

At  Alford's  Cbute,  a  rope  ferry-cable. 

At  Centennial  Chute,  a  rope  ferry-cable. 

At  mouth  East  Channel,  a  rope  ferry-cable. 

Three  miles  above  Corvallis.  a  wire  ferry-cable. 

At  Albany,  a  wire  ferry-cable. 

At  Buena  Vista,  a  wire  ferry-cable. 

At  Leobolis  Ferry,  a  rope  ferry-cable. 

The  wire  ferry- cables  mentioned  above  are  placed  on  high  poles,  one  on  each  side  of 
the  river,  and  during  low  stages  of  water  are  left  qnite  slack,  which  causes  them  to 
fall  very  low  in  the  center.  -At  high  stages  of  the  river  they  are  hauled  out  tanr, 
which  raises  them  in  the  center;  but  at  very  high  stages  of  river  they  will  then  be 
liable  to  catch  the  smoke-stacks  or  pilot-houses  of  passing  steam-boats.  In  such  cases^ 
the  steam-boat  mast  either  cut  the  cable  or  wait  until  the  owners  come  and  lower  it. 
Again,  when  the  river  is  low  and  the  cables  are  slack,  any  sudden  rise  in  the  river, 
and  for  which  the  owners  would  be  unprepared,  would  place  steam^boats  in  danger  of 
them. 

With  regard  to  the  rope  ferry-cables,  they  are  low  down,  and  when 
steam-boats  approach  '*  the  whistle  is  blown  for  the  owners  (who  are 
never  near,  as  every  one  crossing  on  them  ferry  themselves  over),  and 
if  they  do  not  come,  they  either  have  to  send  a  man  ashore  to  let  go  the 
cable  or  run  through  it.'' 

Concerning  the  railroad  bridge  at  Harrisburgh,  it  is  a  draw-bridge^ 
with  draw-spans  of  125  teet  each.    The  piers  are  cribs  filled  with  stone. 
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The  approaches  to.  the  draw  are  pile  trestles,  with  bents  16  feet  open. 
Whole  length  of  bridge,  iuchidiug  trestle-work,  950  feet.  Height  of 
flo(»r-timber8  above  high  water,  2  feet.     . 

E.  W.  Spencer,  master  and  owner  of  the  steam-boat  Salem,  says  of  this 
bridge : 

The  last  time  I  passed  through  the  draw  was  in  the  sprmg  of  1877, 

Captain  James  Miller  made  a  few  trips  in  the  winter  of  1878.  I  am  sure  no  boats 
have  passed  through  the  draw  since. 

We  passed  through  the  South  Span  ascending  and  descending.  The  passage  was 
oever  safe,  and  is  now  choked  by  a  sand  or  gravel  bar,  formed  three  years  ago. 

The  deep  water  is  now  under  the  bridge,  near  the  north  bank  of  the  river. 

I  examined  the  draw  last  fall,  and  considered  it  siich  an  obstruction  that  I  would 
not  attempt  the  passage  with  my  boat. 

The  east  span  of  the  draw  has  never  been  safe,  on  account  of  a  strong  current 
sweeping  across  the  stream  from  the  east  side ;  so  wo  never  ventured  on  that  side. 

The  chimney  of  the  Salem  is  41  feet  above  water-mark  when  light. 

A  new  draw  must  be  put  in  across  the  present  deep  channel.  The  sooner  the  bet- 
ter, as  freight  charges  are  from  Eugene  City  to  Portland  double  those  from  Harris- 
burgh,  and  the  railroad  is  the  cause  of  it. 

COWLITZ  BIVEE. 

There  is  one  railroad  bridge  and  two  wire-rope  ferries  over  the  navi- 
gable portion  of  this  river. 

The  bridge  belongs  to  the  Northern  Pacific  Railroad.  It  is  a  Howe 
truss,  with  two  spans  of  200  feet  length.  Whole  length  of  bridge,  450 
feet.  It  is  carried  by  crib  abutments  and  one  crib-pier.  The  bottom 
of  the  girders  is  45J  feet  above  low-water  mark,  and  17^  feet  above  the 
high- water  mark  of  1876. 

Mr.  B.  A.  Habersham,  assistant  engineer,  states: 

As  to  the  best  way  of  removing  the  obstructions  reported,  I  approve  Captain  Spen- 
cer's plan.  At  the  Harrisbnrgh  Bridge,  viz :  Building  a  new  draw  over  the  deep  chan- 
nel, and  the  railroad  company  should  be  required,  if  possible,  to  maintain  the  channel 
in  its  present  place  by  means  of  training-dikes  and  bank-revetments. 

UPPER  COLUMBIA  RIVER. 

No  obstructions  are  reported. 

SNAKE  RIVER. 

There  is  a  railroad  draw  bridge,  of  the  Northern  Pacific  Eailroad,  over 
this  river  at  Ainsworth,  Wash.,  and  also  eight  wire  ferry-cables  between 
Ainsworth  and  Lewiston. 

Steam-boatmen  report  that  these  ferries  form  no  obstruction  to  navi- 
gation. 

The  railroad  bridge  at  Ainsworth  is  1,574  feet  long  and  consists  of 
eight  iron-truss  spans,  resting  in  granite  piers  and  abutments.  Six 
spans  are  fixed,  and  two  are  covered  by  the  draw-bridge.  The  clear 
distance  between  the  draw-spans  at  low  water  is  152  feet. 

I  do  not  consider  the  bridge  an  obstruction  to  navigation. 

CLEARWATER  RIVER. 

There  are  three  wire-rope  ferries  within  7  miles  of  the  mouth  of  the 
river,  at' Lewiston. 

At  present  they  form  no  obstruction  to  navigation. 
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YAMHILL  RIVER. 

I  submit  report  of  Mr,  Eichard  M.  Tabor,  assistant  engineer : 

PoRTjLAi^D,  Oregon,  Februartf  6,  !«*!?&. 

Sir:  Iu  accordance  with  yonr  instructions,  I  proceeded  to  the  Yamhill  Kiver,  on  the 
Oregon  Railway  and  Navigation  Company's  steamer  Orient,  on  the  4th  instant,  to  ex- 
amine bridges.  The  cantuever  bridge  over  that  river  at  Dayton  is  40  feet  4  inches 
clear  span,  and  41  feet  above  low  water  to  springing  of  cantilevers.  When  thev  sr 
open  a  space  of  16  feet  is  obtained  for  passage  of  steamers'  smoke-stacks.  The  OrieaX 
passed  through,  up  and  down,  witfiont  mucn  trouble,  although  there  was  a  width  of 
only  3  feet  to  spare  for  her  guards  to  clear. 

The  Narrow-gauge  Railroad  Bridge,  3  miles  above  Dayton,  is  a  fixed  truss  bridge^ 
130  feet  wide  and  80  feet  high  above  low  water.  Six  hundred  yards  above  this  rail- 
road bridge  is  the  county-road  bridge,  which  is  a  truss  bridge,  5U  feet  6  inches  above 
low  water,  and  120  feec  wide.  The  Orient  could  not  pass  under  it  at  that  stage  of 
water,  her  smoke-stack  being  18  inches  too  high,  and  she  dropped  back  until  a  lower 
stage  of  water,  which  was  tnen  15  feet  above  low- water  level.  The  Orient  is  150  feet 
long  over  all,  37  feet  4  inches  across  her  guards,  and  the  top  of  her  smoke-stack  is  46 
feet  3  inches  above  the  water.  She  dg^ws  3  feet  when  full  laden  to  250  tons.  Thia 
is  the  only  boat  that  has  run  up  the  Yamhill  for  three  or  four  years.  '  None  have 
run  up  as  far  as  La  Fayette  for  the  past  four  years,  until  this  winter,  when  the  Orieni 
made  two  trips  to  that  point.  No  boat  has  run  above  La  Fayette  for  the  last  six 
years,  although  small  steamers  can  get  up  as  far  as  McMinnville  with  a  good  stage  of 
water.  This  does  not  cause  any  complaint,  as  the  freight  is  now  all  carried  by  rail 
since  the  opening  of  the  narrow-gauge.  A  single  telegraph-wire  crosses  the  Yamhill 
just  below  the  Narrow-gauge  Railroad  Bridge  at  La  Fayette,  at  height  of  64  feel 
above  low  water. 

The  Yamhill  River  rises  at  times  39  feet  above  low  water,  and  falls  and  rises  very 
rapidly. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

Richard  M.  Tabor, 

A98i8iant  Enginaer. 

Maj.  W.  A.  JOXES, 

Corps  of  Engineers,  U,  S.  A, 

The  bridges  over  the  Willamette,  the  Yamhill,  and  the  Cowlitz  are 
obstructions  to  navigation,  but  in  the  short  time  at  my  disposal  I  am 
not  prepared  to  suggest  methods  of  altering  or  constructing  said  bridges. 
The  wire-rope  ferries  on  the  Cowlitz  can  be  altered  by  raising  the 
cables  higher. 
The  same  may' be  said  of  those  on  the  Willamette  River. 
Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
Major  of  Engineer$, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  captain  charles  f.  powell,  corps  op  enginejirs. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  12,  1884. 
Sir:  I  have  the  honor  to  submit  the  following  •  •  •  rei)ortoi 
certain  structures  which  interfere  with  navigation,  and  the  best  means 
of  changing  them  for  prevention  of  snch  obstruction.  To  these 
reports  I  have  added  some  statements  aboat  dumping  material  into 
navigable  waters  or  their  tributaries. 

•  •••••• 

obstructing  bridges  over  waters  op  YAQUINA  bat,  OREGON. 

The  Willamette  Valley  and  Coast  Railroad  Company  have  built  in 
the  last  year,  and  now  maintain,  low  fixed  bridges  over  the  tide-water 


Digitized  byCjOOQlC 


APPENDIX    WW — BRIDGING   NAVIGABLE  WATERS.         2593 

sloughs — Boone's,  Depot,  and  Olallie — of  Yaquina  Bay  or  Eiver  and  near 
the  entrance  to  the  sloughs. 

There  is  a  county  wagon-road  bridge  over  Depot  Slough,  about  1 J 
miles  from  its  mouth. 

Boone's  Slough  makes  off  from  the  north  side  of  the  river,  about  8J 
miles  above  Newport,  the  port  at  the  entrance  to  the  bay,  runs  around 
au  island  and  back  into  the  river,  under  the  name  of  McGee's  Slough. 

About  12  miles  above  Newport,  Depot  Slough  extends  northward 
almost  to  the  Siletz  Indian  Beservatiou.  It  drains  quite  an  extent  of 
country,  which  contains  some  excellent  ranches  and  most  of  the  avail- 
able timber  on  the  waters  of  the  Yaquina.  There  is  a  saw-mill  above 
the  cdimty  bridge,  to  which  a  small  schooner  has  been  for  lumber  in 
former  years.  The  railroad  bridge  is  next  above  Toledo,  a  small  land- 
ing one-half  mile  up  the  slough. 

Olallie  Slough  is  about  parallel  to  Depot  Slough,  and  1  mile  above 
it.  The  slough  has  been  ascended  several  times  for  over  a  mile  by  the 
United  States  tug  Wright^  drawing  7  feet.  The  Government  has  here- 
tofore moored  its  floating-plant,  except  the  tug,  up  the  slough  when 
work  was  suspended.  The  stone-barges  can  be  taken  under  the  bridge, 
but  not  the  derrick-scow  nor  pile-driver. 

All  these  bridges  are  wood,  resting  on  pile-bents.  The  lower  chords 
of  the  spans  are  about  5  feet  above  the  highest  tide-level.  The  mean 
rise  of  tide  is  7  feet. 

The  railroad  bridges  at  Boone's  and  Depot  sloughs  have  20-feet  open- 
ings over  the  channel.     The  Olallie  Slough  bridge  has  a  30-feet  opening. 

The  requirements  of  present  commerce  on  these  sloughs  are  not 
pressing,  and  the  obstructions  do  not  now  greatly  inconvenience  any 
one.  But  the  sloughs  are  easily  navigable  at  high  tide  from  one-half 
to  2  miles  by  vessels  of  6  and  7  feet  draught. 

Boone's  and  McGee's  sloughs  are  so  shallow  and  unimportant  that  a 
change  in  the  railroad  bridges  over  them  is  not  deemed  necessary ;  but 
at  Depot  and  Olallie  sloughs  I  think  movable  spans  giving  40  feet  clear 
width  of  opening  should  be  provided. 

OBSTRUCTING    BRIDGES  ACROSS  THE    LOWER    WILLAMETTE    RIVER, 

OREGON. 

These  are  two  unfinished  bridges  at  Portland,  and  below  the  head  of 
ship  navigation.  One  is  the  Morrison  Street  wagon  bridge,  and  the 
other  is  the  North  Pacific  Bailroad  Bridge.  The  former  consists  of  a 
number  of  piers,  some  of  them  submerged ;  and  the  latter  of  two  large 
clusters  of  piles,  as  rest  and  protection  piers,  above  and  below  an  in- 
tended pivot-pier.  Those  structures,  especially  the  Morrison  street 
ones,  are  a  menace  and  danger  to  navigation,  and  should  be  wholly  re- 
moved. 

A  history  of  these  unfinished  bridges,  showing  their  degree  as  ob- 
structions and  their  legal  statas,  is  given  in  the  Beports  of  the  Chief 
of  Engineers,  pages  2657,  for  1882 ;  2003,  for  1883,  and  in  Appendix 
QQ  1,  for  1884. 

BAR-NET  FISHING  AT  THE  MOUTH  OF  THE  COLUMBIA  BIVEE  AND  FISH- 
TRAPS. 

A  special  report  on  bar-net  fishing  and  fish-traps  at  and  near  the  month 
of  the  Columbia  was  made  to  the  Department  last  November  (10th). 
ENG  88 163 
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The  report  w.as  occasioned  by  the  reference  to  me  of  a  letter  from  the 
Treasury  Department. 

.  I  had  previously  called  attention  in  annual  reports  to  an  injarions 
effects  on  the  bar-channels  of  the  net-fishing;  and  in  the  special  report 
referred  to  above  I  took  occasion  to  say  that — 

I  have  not  seen  any  reason  during  the  last  two  years  to  change  my  opinion  of  ib& 
injorious  action  of  the  fishiDg-nets  on  the  channels ;  nor  that  the  prevention  of  the 
bar-fishing  wonld  not  retard  the  salmon-canning  interests  of  the  Columbia  River. 

Pilots  have  filed  written  complaints  in  this  office  of  fish-traps  as  ob- 
structions to  navigation  in  the  Swinomish  Slough,  a  passage  of  Poget 
Sound  between  Seattle  and  Whatcom,  and  of  traps  in  the  Lower  Colum- 
bia River  1  mile  below  Astoria,  and  at  Chinook  Point,  between  Astoria 
and  Fort  Canb^-. 

The  fish-traps  consist  of  a  long  lead  running  out  from  shore  and  a 
large  pen  or  trap  at  the  outer  end.  Both  parts  are  made  of  piling,  ami 
sometimes  the  lead,  and  always  the  trap,  of  a  net- work  of  strong^  mate- 
rials attached  to  the  piling. 

Many  of  these  traps  exist  in  the  Lower  Columbia  River.  Their  use  i<i 
being  introduced  into  other  rivers  of  the  Oregon  and  Washington  coasts. 

A  tracing*  is  sent  herewith  showing  in  plan  the  fish-traps  of  Bakers 
Bay,  near  the  mouth  of  the  Columbia,  for  furnishing  a  measure  of  their 
extent  and  agency  in  obstructing  or  tilling  up  a  channel-way. 

The  traps  of  Swinomish  Slough  and  near  Astoria  should  be  removed. 

In  the  special  report  of  November  10  the  fish-traps  were  described 
as  permeable  dikes,  which  check  the  current  and  cause  a  fill  behind 
them.    The  following  remarks  are  quoted  from  that  report : 

These  traps  are  coming  into  extended  nse  in  the  Cohimhia  River,  from  the  mootb 
to  near  the  Willamette  River,  ahont  100  miles  distant.  They  have  been  generally 
located,  so  far,  to  the  advantage  of  the  main  channel;  but  eiforts  have  been  made  to 
build  traps  where  they  would  bo  detrimental  to  it  and  obstructive  to  paaaiDg  veaeeUL 

When  rec^uested,  I  have,  as  engineer  in  charge  of  the  improvement  of  the  Lower 
Columbia  River,  recommended  about  the  location  of  a  fish-trap.  Pilots  have  pre- 
vented, I  believe,  the  building  of  traps  at  places  where  they  would  encroach  apon  the 
ship* channel  by  threats  of  the  destruction  of  the  traps. 

No  authority  is  exercised  or  delegated  by  the  State  in  locating  or  limiting  fish-traps. 
They  are  built  as  a  right  of  the  land-owner,  the  same  as  a  public  wharf  or  landing- 
pier  should  be. 

In  order  to  preserve  and  maintain  the  ship-channel,  the  planting  of  fish-traps,  as 
the  building  of  other  structures  in  the  river,  should  be  under  active  control  of  some 
anthoritjy  fully  advised  of  present  and  probable  future  improvements  for  navigation 
of  the  nver  and  in  harmony  with  the  work  thereof. 

LOG-BOOMS  IN  NAVIGABLE  WATERS. 

On  the  left  bank  of  the  Coquille  Kiver,  Oregon,  above  Coquille  City, 
the  piling  of  a  log-boom  has  made  an  extensive  shoaling  at  its  site, 
destroying  a  river  landing  and  deflecting  the  current  to  the  opposite 
shore,  causing  bank  caving  and  an  undesirable  change  of  channel. 

On  the  Willamette  Kiver,  Oregon,  at  Portland,  a  pile  log-boom,  occu- 
pying about  one-third  of  the  river's  width,  has  aided  in  deflecting  the 
river  volume  to  a  channel  naturally  inferior  for  harbor  purposes  and 
those  of  ship  navigation,  thereby  causing  public  improvements  to  be 
made  to  this  channel  when  a  difi'erent  one  would  otherwise  have  been 
more  advantageous. 

A  pile-boom  has  been  built  across  the  mouth  of  the  Dwamish  Eiver, 
Washington.  An  opening  was  left  for  steam-boats.    The  boom  has  now 

*  Tracing  omitted. 


Digitized  byCjOOQlC 


APPENDIX   WW — BRIDGINQ  NAVIGABLE  WATEES.        2595 

been  abandoned ;  some  of  tbe  piles  are  broken  at  low  water,  and  form 
obstructions  to  navigation.  This  boom,  as  well  as  the  one  in  the  Willa- 
mette River,  should  be  wholly  removed.  The  latter  is  now  within  the 
corporate  limits, of  Portland.  A  municipal  ordinance  requires  the  re- 
moval of  portions  exterior  to  an  established  wharf-line  within  six  years, 

DUMPING  IN  NAVIGABLE  WATERS  OE  TilEIR  TRIBUTARIES. 

It  has  been  my  observation  that  serious  detriment  to  navigation  and 
much  expense  in  improvements  therefor  have  been  caused  by  a  dump- 
ing in  the  water-ways  of  this  district  of  miscellaneous  materials,  from 
sawdust  and  sweepings  to  trees.    •    •    * 

The  Government  is  engaged  in  improvement  by  snagging  operations 
of  six  rivers  of  this  engineer  district.  Most  of  the  snags  or  pieces  of 
drift-jams  are  trees  washed  out  from  banks  or  are  saw-logs.  It  is  not 
uncommon,  however,  to  find  drifts  made  of  tree  trunks  or  stumps  which 
have  been  cut  in  two. 

On  the  Ooquille  Kiver  are  many  bars  formed  by  drift. of  myrtle,  a 
wood  too  heavy  to  float.  I  have  noticed  a  very  bad  bar  next  above  the 
head  of  present  njivigation,  formed  in  this  way. 

Much  earth  and  rock  were  dumped  into  Yaquina  Bay  and  Kiver  by 
the  railroad  construction  already  referred  to.  This  curtailed,  to  a  small 
extent  it  is  true,  but  injuriously,  the  tidal  volume,  and  doubtless  caused 
some  shoaling  on  the  bars.  This  dumping  was  not  only  to  make  a  rail- 
road grade,  but  sometimes  a  spoil-bank  was  formed  in  the  water. 

Under  date  of  June  17, 1884,  Joseph  Thompson,  of  Toledo,  Oregon, 
wrote  me  that— 

Parties  up  tbe  bay,  where  the  channel  is  narrow,  are  complaining  of  the  railroad 
company  for  depositing  so  much  dirt  and  rock  in  the  river,  and  wished  me  to  write  to 
yon  in  regard  to  the  matter. 

On  August  8, 1884,  Mr.  B.  Morrison  wrote  me,  from  Pioneer,  Oregon, 
as  follows : 

lam  in  the  grocery  business  here  and  have  a  fiirm  of  land,  and  the  Taquina  River 
rnns  through  my  place.  Officers  of  the  O.  P.  R.  R.  and  others  are  filling  np  the 
channel  of  Yaquiua  River  with  rock  and  timber  and  obstructing  the  navigation 
thereof.  Steam-boats  have  run  to  my  place,  and  now  I  can  not  receive  goods  with  a 
row-boat^  and  it  costs  me  extra  for  teams  and  depreciates  the  value  of  my  place  |1,800. 

On  August  6, 1884,  Mr.  George  C.  Boswell,  of  Elk  City,  Oregon,  wrote 
me  as  follows : 

I  wish  to  inform  you  that  the  O.  P.  R.  R.  is  filling  np  the  river  above  Elk,  a  nav- 
igable river,  meandered  above  where  they  are  doing  the  damage,  and  it  is  impossible 
for  me  to  get  out  with  my  scow  at  present.  There  was  a  great  travel  on  this  part  of 
the  river  before  they  filled  it  with  rock  and  timber. 

If  there  is  f 40, 000  appropriation  for  Yaquina  Bay,  why  not  keep  the  river  open, 
as  we  have  a  good  sand-rock  quarry  here,  and  working  men  in  it  dressing  stone,  and 
expect  to  ship  with  scows  to  Yaquina  schooners. 

The  wastmg  of  sawdust  in  the  Lower  Willamette  and  Columbia 
rivers  has  been  quite  common. 

A  written  complaint  was  lately  made  by  a  vessel  master  of  the  in- 
jurious action  in  the  channel  of  a  sawdust  dumping  in  the  river  at  an 
Astoria  mill.  Near  Portland  some  of  the  mills  have  erected  frail  bulk- 
heads behind  which  to  place  their  sawdust. 

There  is  au  Oregon  statute  prohibiting  the  dumping  of  sawdust  in 
the  rivers  below  the  Cascades  and  the  Willamette  Falls,  but  practically 
the  law  is  of  little  avail,  if  any  at  all. 
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Perhaps  the  most  aggravated  case  of  river  damping  in  this  district 
is  at  Portland  and  East  Portland.  The  worst  Uar  of  the  river  ship- 
channel  is  next  below  these  cities.  Dredging  has  been  prosecuted  here 
to  a  considerable  extent.  Cans,  matting,  shoes,  ashes,  and  other  refuse 
have  been  frequently  found  in  the  dredging. 

Masters  of  steam-vessels  have  complained  about  floating  harbor  debris 
as  endangering  the  wheels  of  their  craft  when  passing. 

It  lias  been  noticed  when  Portland  wharves  are  rebuilt  that  a  con- 
siderable part  of  the  old  material  is  disposed  of  In  the  river,  and  that 
boxes,  crates,  packing  material,  etc.,  are  sometimes  tlirown  into  the 
river  or  on  the  bank  where  high  water  will  float  them. 

Reports  have  also  been  made  of  a  deliberate  dumping  over  open 
wharves  from  carts  at  night. 

Very  respectfully,  your  obedient  servant, 

Ohas.  p.  Poweix, 
Captain  of  Engineers. 

To  The  Chief  op  Engineers,- U.  S.  A. 


letteb  of  the  secretary  of  war. 

War  Department, 
Washington  City,  February  24, 1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  United  States 
Senate  a  letter  of  the  21st  instant,  from  the  Chief  of  Engineers,  copies 
of  correspondence  relating  to  the  bridge  proposed  to  be  built  across  the 
Hudson  River  at  Poughkeepsie,  and  to  the  railroad  bridge  across  the 
Mississippi  River,  at  Saint  Paul,  together  with  copies  of  reports  of  offi- 
cers in  charge  of  river  and  harbor  districts,  made  to  meet  the  require- 
ments of  section  4  of  the  river  and  harbor  act  of  August  5,  1886,  that 
reports  be  made  to  Congress  whether  any  bridges,  causeways,  or  struct- 
ures of  any  kind,  now  erected  or  in  process  of  erection,  do  or  will  inter- 
fere with  free  and  safe  navigation. 

Wm.  0.  Endicott, 
Secretary  of  State. 

The  President  pro  tempore  United  States  Senate. 


Office  of  the  Chief  of  Engineers, 

United  States  Army,  • 
Washingtonj  D.  C,  February  21, 1887. 

Sir  :  I  have  the  honor  to  submit  herewith,  in  compliance  with  your 
instructions  of  January  19,  copies  of  correspondence  relating  to  the 
bridge  proposed  to  be  built  across  the  Hudson  River  at  Poughkeepsie 
and  to  the  railroad  bridge  across  the  Mississippi  at  Saint  Paul.  The 
report  of  the  Board  of  Engineer  Officers,  constituted  to  consider  the 
proposed  construction  of  a  bridge  across  the  Willamette  River  at  Port- 
land, Oregon,  has  not  as  yet  been  received,  but  will  be  duly  submitted, 
as  required. 

I  have  also  the  honor  to  submit,  in  further  compliance  with  your  in- 
structions, copies  of  reports  from  officers  in  charge  of  river  and  harbor 
districts,  made,  uuder  orders  from  this  office,  to  meet  the  requirements 
of  section  4  of  the  river  and  harbor  act  of  August  5, 1886,  that  reports 
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be  made  to  Gougress  whether  any  bridges,  causeways,  ox  stractores  of 
any  kind  now  erected,  or  in  process  of  erection,  door  will  interfere  with 
free  and  safe  navigation. 

The  instances  herein  ennmerated  of  such  interference  are,  with  few 
exceptions,  snch  as  were  not  included  in  the  communication  of  this  ofBce 
of  December  12, 1885,  made  to  comply  with  similar  provisions  of  the 
river  and  harbor  act  of  July  5,  1884,  and  which  was  transmitted  to 
1  be  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doc.  No,  12, 
Forty-ninth  Congress,  first  session. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 
Brig.  Qen,j  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 
Secretary  of  War. 


bbib0e  aoboss  the  hudson  biyeb,  new  yobk,  at  pgughksepsis. 

Office  op  the  Ohief  of  Engineebs, 

United  States  Aemt, 
Washingianj  D.  0.,  January  11, 1887. 

Sib  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office  of 
letters  from  Henry  D.  Moore,  esq.,  of  Leadville,  Colo.,  dated  October  30, 
1886,  andF.  Vosburg,  manager  Schuyler's  Steam  Tow  Boat  Line,  and  W. 
W.  Everett,  president  of  People's  Line  Steamers,  dated  November  3, 1886, 
calling  attention  to  a  proposed  bridge  across  the  Hudson  Biver,  Kew 
York,  at  Poughkeepsie,  and  protesting  against  its  construction,  and,  in 
connection  with  the  subject,  to  invite  attention  to  the  accompanying 
letter  from  Lieut.  Col.  Walter  McFarland,  Corps  of  Engineers,  and  in- 
closed communication  of  the  Chief  Engineer  of  the  bridge  company,* 
submitting  plans  for  the  bridge,  &c. 

In  reply  I  beg  to  say  that,  so  far  as  is  known  to  this  office,  there  is  no 
authority  of  United  States  law  for  the  erection  of  the  bridge  in  question, 
and  in  the  absence  of  such  law  the  Executive  branch  of  the  Govern- 
ment is  without  power  either  to  authorize  or  prevent  its  construction. 

There  are  several  bridges  constructed  or  in  course  of  construction 
across  navigable  waters  of  the  United  States,  notably  one  across  the 
Mississippi  Biver  at  Saint  Paul,  which  was  referred  to  in  the  Annual 
Eeport  of  the  Secretary  of  War,  dated  November  30, 1885  (see  page  29, 
Beport  of  the  Secretary  of  War,  vol.  1, 1885),  and  one  in  course  of  con- 
struction across  the  Willamette  Biver  at  Portland,  Greg.  In  regard  to 
the  former,  upon  prox>er  representations  that  it  would  materially  ob- 
struct and  impede  navigation,  request  was  made  by  the  Secretary  of 
War  to  the  Attorney-General  that  proceedings  be  instituted  in  behalf 
of  the  United  States  with  the  view  of  preventing  its  construction;  but 
upon  examination  the  Attorney-General  found  that  he  was  without 
power  to  intervene,  and  held  ^<  that,  until  Congress  acts  and  by  appro- 
priate legislation  assumes  control  of  the  subject,  the  power  of  the  State 
over  bridges  across  navigable  streams  within  its  limits  is  plenary ;  but 
that  when  this  power  is  exercised  so  as  to  unnecessarily  obstruct  navi- 
gation. Congress  may  interfere  and  remove  the  obstruction."  The  opin- 
ion concludes  as  follows : 

I  am  accordingly  incliDed  to  the  conclusion  that  in  the  existing  state  of  the  law 
the  facts  of  the  present  case  (as  thoy  appear  in  the  accompanying  papers)  atfbrd'  Ho^ 

*  Omitted. 
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ground  for. a  ladiclal  proceeding  on  hehalf  of  the  United  States  against  the  railroad 
company ;  and  that  until  CongresB  makes  some  adequate  ftrovision  upon  the  snbiaot, 
the  oifioers  of  the  United  States  can  in  this  case  take  no  action  ''  to  enforce  the  rights 
of  the  Government  and  give  eifect  to  the  duty  resting  upon  it  to  protect  the  naTiga- 
tion  of  the  Mississippi  River.''    (Opinion  dated  May  1, 1885.) 

The  proposed  bridge  across  the  Hudsou  Biver  at  Ponghkeepsie  is 
authorized  by  the  State  of  New  York,  and  comes  within  the  purview 
of  the  opiuioD  of  the  Attorney-General  above  quoted. 

In  view  of  the  above  statements  it  would  seem  to  be  obviously  neces- 
sary that  Congress  should  take  action  in  reference  to  the  construction 
of  bridges  over  navigable  waters  of  the  United  States  by  delegating 
such  power  to  the  Executive  branch  of  the  Oovernment  as  will  enable 
it,  when  necessity  demands,  to  intervene  for  the  protection  of  naviga- 
tion and  the  preservation  of  the  vast  commercial  interests  which  depend 
upon  that  mode  of  transportation  of  its  goods  and  supplies  to  market 

This  delegation  of  power  in  such  restricted  form  as  Congress,  in  its 
wisdom  may  see  fit  to  grant,  is,  it  is  also  suggested,  more  particularly 
to  be  desired  in  view  of  the  large  sums  expended  by  the  United  States 
for  the  improvement  of  rivers,  &c. 

Very  respectfully,  your  obedient  servant, 

J.  0.  DUANB, 

Brig.  Gen.y  Chief  of  Engineers. 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War. 

[First  indorsement.] 

Wab  Department,  January  19, 1887. 

The  Secretary  of  War  approves  the  letter  of  the  Chief  of  Engineers 
of  the  11th  instant,  but  in  view  of  the  provisions  of  section  4  of  the 
river  and  harbor  act,  approved  August  6, 1886,  which  require  the  Sec- 
retary of  War  to  report  to  Congress  whether  any  bridges,  causeways, 
or  structures  now  erected,  or  in  process  of  erection,  do  or  will  interfere 
with  safe  navigation,  he  desires  a  report  not  only  as  to  the  bridge  across 
the  Hudson  River  at  Ponghkeepsie,  N.  Y.,  but  also  as  to  the  bridge 
across  the  Mississippi  River  at  Saint  Paul,  Minn.,  and  the  one  at  Port- 
land, Oreg..  and  upon  such  other  structures  now  erected  or  in  process 
of  erection  as  do  or  may  interfere  with  free  and  safe  navigation,  and 
which,  from  the  character  of  the  river  and  the  extent  of  commerce  on 
it,  should  be  called  to  the  attention  of  Congress. 

By  order  of  the  Secretary  of  War. 

John  Tweedalb, 

Chief  Cleric, 


LETTER'  OF  HENEY  D.  MOOBE. 

Leadville,  Colo.,  October  30, 1886. 
My  Deau  Sir  :  I  take  the  liberty  of  calling  your  attention  to  a  mat- 
ter of  much  public  importance,  if  not  of  great  National  interest,  for  many 
of  the  States  in  the  Union  are  directly  or  indirectly  interested  in  it,  and 
as  it  comes  under  the  jurisdiction  of  your  Department,  I  trust  you  wUl 
excuse  the  liberty  I  have  thus  taken.  Some  sixteen  or  seventeen  years 
ago,  a  bill  was  passed  by  tlie  legislature  of  the  State  of  New  York, 
giving  authority  to  build  a  bridge  over  the  Hudson  River  at  Pongh- 
keepsie, in  the  State.  It  was  to  be  a  bridge  with  five  or  six  piers  in 
the  river,  and  the  company  obtaining  this  charter  commenced  work  on 
the  structure,  and  sunk  two  caissons  in  the  river  and  partly  erected  two 
ol  the  piers,  when  strong  remonstrances  against  the  boilding  of  it  wen 
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sent  to  Congress  from  the  city  of  New  York,  and  as  I  am  informed,  the 
lower  House  of  Congress  at  once  passed  a  resolution  forbidding  the 
work  to  go  on.  The  resolution  did  not  reach  the  Senate  for  the  reason, 
I  suppose,  that  the  work  was  then  abandoned  and  nothing  has  ever  been 
done  upon  it  since,  and  the  two  partly  constructed  piers  have  been 
standing  there  for  the  last  fifteen  years,  a  menace  to  the  free  and  safe 
navigation  of  the  river.  Since  that  time  the  State  of  New  York  has  in- 
variably, and  I  think  most  properly,  refused  to  allow  any  pier  bridge  to 
be  erected  over  that  river,  and  when  the  constitution  of  the  State  was 
altered,  a  clause  was  inserted  in  it  forbidding  the  bridging  of  the  Hud- 
son Biver  in  any  manner  without  special  authority  from  the  legislature. 

During  the  last  six  years  two  bills  were  forced  through  the  legislature 
giving  authority  to  build  a  pier  bridge  at  Storm  King  Mountain,  below 
Poughkeepsie,  and  both  bills  were  most  properly  vetoed  by  the  gov- 
ernor, and  the  last  one,  I  think,  was  vetoed  three  years  ago  by  our  now 
most  worthy  President,  Cleveland,  who  was  then  governor  of  the  State. 

After  the  Storm  King  party  found  that  it  was  impossible  to  get  the 
right  from  the  State  to  build  their  pier  bridge,  they  then  went  to  Wash- 
ington to  get  the  authority  of  Congress  to  build  it,  and  for  four  years 
various  biMs  were  introduced  for  that  purpose,  but  at  once  remonstrances 
from  the  "Board  of  Commerce''  and  the  "Hudson  River  "Navigation 
Company '^  of  New  York,  and  other  sources,  were  sent  to  Washington, 
and  the  legislature  of  the  State  passed  resolutions  instructing  their 
Senators  in  Congress  to  oppose  the  bills,  and  of  course  the  right  was 
never  granted. 

I  have  been  thus  particular,  Mr.  Secretary,  in  stating  these  facts,  that 
you  may  know  how  strong  is  the  feeling  now  of  the  people  of  the  State 
of  New  York,  and  of  Congress  also,  against  obstructing  the  free  and 
safe  navigation  of  that  important  river  by  placing  piers  of  rock  and 
masonry  in  the  channel  of  that  great  highway  of  commerce  and  naviga- 
tion, and,  as  preparatory,  also  to  the  main  object  of  this  letter,  which 
is  to  call  your  attention  to  the  fact  ihat  the  old  project  of  sixteen  years 
ago,  of  building  the  Poughkeepsie  Bridge  with  live  piers  in  the  fiver, 
has  been  recently  revived  in  some  unaccountable  manner  as  you  will  see 
by  the  inclosed  extracts  from  New  York  papers,  and  the  i)resent  pro- 
l>rietors  of  that  charter  propose  to  do  this  at  oncCy  and  without  any  au- 
thority whatever  from  Congress  for  doing  it  They  seem  to  be  oblivious 
of  the  fact  that  Congress  has  jurisdiction  over  the  navigable  rivers  of  our 
country,  and  to  the  fact,  also,  that  in  the  recent  act  of  Congresi,  ap- 
approved  August  5,  1886,  known  as  the  "  river  and  harbor  act,*^  the 
Secretary  of  War  is  requested  "to  report  to  Congress,  in  his  annual 
message,  whether  any  bridge  now  erected,  or  in  process  of  erection,  over 
any  navigable  river,  will  interfere  with  the  free  and  safe  navigation 
thereof."  Is  it  not  remarkable  that  any  company  or  corporation  would 
ignore  all  of  these  facts,  and  persist  in  doing  the  work  which  they  are  now 
creditt'.d  with  doing  f  And  if  your  honor  will  allow  me,  in  order  to  show 
you  the  feeling  in  the  legislature  of  New  York  on  this  subject,  I  will 
quote  very  briefly  from  a  debate  in  the  senate  when  the  last  Storm 
King  bill  was  defeated.  Senator  Newbold,  who  strongly  opposed  that 
bill,  said  : 

He  was  opposed  to  the  Poughkeepsie  bridge  also,  and  thought  a  miUion  of  dollars 
would  be  well  spent  in  removing  the  cassioas  sank. 

And  Senator  Fassett  said  : 

The  clearest  objection  to  the  bill  is  that  the  Hudson  Kiver  is  a  navigable  stream, 
and  Congress  has  control  over  it.  Congross  has  refused  time  and  again  to  authorize 
this  bridge,  on  the  ground  that  it  impeded  navigation,  and  until  Congress  acted  the 
legialature  ihoold  not« 
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And  yet,  in  the  face  of  all  these  facts,  this  company  now  proposes, 
not  only  to  rebuild  those  two  old  piers  which  have  partly  gone  to  de- 
struction, and  to  remove  which  Sen^itor  Newbold  said  ^<a  miUion  dollars 
could  be  well  spent,"  but  they  intend  also  to  erect  three  additional  piers 
by  the  side  of^them  5  and  they-propose  to  do  this,  as  I  have  said^  with- 
out any  authority  from  Congress  whatever,  and  in  a  river  over  which 
hundreds  of  millions  of  dollars  in  trade,  traffic,  and  commerce  is  annually 
carried. 

I  trust  you  will  excuse  me  for  troubling  you  with  this  long  commani- 
cation;  but  inasmuch  as  by  the  act  of  Congress  such  matters  come 
under  the  jurisdiction  of  your  Department,  I  have  thought  it  i>ossib]e 
that  some  of  the  facts  I  have  mentioned  may  never  have  b^Bn  called  to 
your  attention. 

With  much  respect,  your  obedient  servant, 

Henbt  D.  Moobs. 

Hon.  W.  C.  Endioott, 

Secretary  of  War. 


LETTER  OP  THE  MANAGER  OF  THE  SCHUYLER  STEAM  TOW-BOAT  LENB, 
AND  OF  THE  PRESIDENT  OP  THE  PEOPLE'S  LINE  STEAMERS. 

Office  of  Schuyler's  Steam  Tow-Boat  Line, 

New  YorTc^  Novembers^  1886. 
Sir:  By  an  act  making  an  appropriation  for  the  construction,  repair, 
and  preservation  of  certain  public  works  on  rivers  and  harbors,  and  for 
other  purposes,  approved  August  5, 1886,  it  was  provided,  amongst 
other  things,  in  reference  to  the  duties  of  the  Secretary  of  War — 

He  sbaU  report,  at  the  same  time,  whether  any  bridges,  cansewayB,  or  stnictares 
now  erected,  or  in  process  of  erection,  do  or  wiU  interfere  with  free  and  safe  naviga- 
tion. 

We  have,  therefore,  the  Honor  to  call  the  attention  of  the  Honorable 
Secretary  of  War  to  the  fact  that  in  the  Hudson  Kiver,  opposite  Pough- 
keepsie,  there  are  already  two  serious  obstructions  made  by  the  Pough- 
keepsie  Bridge  Company,  portions  of  which  are  above  water  and  others 
below;  and  it  is  currently  rumored  that  this  bridge  company  purpose  to 
put  several  other  similar  obstructions  in  this  important  water-way.  In 
fact,  the  public  newspapers  announce  that  they  are  to  put  ten  piers  in  all 
across  the  Hudson  River  opposite  Poughkeepsie. 

It  cannot  be  denied  that  these  piers,  if  built,  and  those  that  are  already 
partially  done,  are  very  great  obstructions  to  the  navigation.  It  fre- 
quently occurs  that  our  tows  are  from  thirty  to  sixty  barges  and  canal- 
boats  at  a  time. 

There  is  no  occasion  for  these  obstructions,  as  there  are  places  quite 
as  easily  reached  by  railroad,  if  not  more  so,  by  bridging  the  Hudson 
River  where  no  piers  or  obstructions  of  any  kind  will  be  required. 

We  earnestly  urge  that  immediate  steps  may  be  taken,  officially,  to 
ascertain  the  facts  in  this  case,  in  oder  that  the  same  may  be  reported 
to  Congress. 

We  are,  very  respectfully,  your  obedient  servants, 

F.  W.  VoSBtJROH, 
Manager  Schuyler  Steam  Tow-Boat  Jam* 
W.  W.  Everett, 

. . «    ,  President  Peoples  Line  Steamen. 

To  the  Honorable  the  Secretary  of  War. 
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engineers. 

Engineer  Office,  U.  S.  Army, 

Nei€  York,  y.  F.,  Beoember  23,  188G. 

General  :  I  have  the  honor  to  report  aa  follows  in  relation  to  the 
Poughkeepsie  Bridge  now  building  across  the  Hudson  Kiver,  complaints 
against  which  from  Henry  D.Moore  and  from  the  manager  of  Schuyler's 
Steam  Tow-Boat  Company  were  referred  to  me  from  your  office  under 
date  of  November  10, 1880. 

The  bridge  is  being  built  under  an  act  of  the  State  of  Kew  York  in- 
corporating the  Ponghkeepsie  Bridge  Company,  passed  May  10, 1871, 
subsequently  amended  by  other  acts,  so  I  am  told  by  Mr.  Dickerson, 
the  chief  engineer  of  that  company,  extending  the  period  for  the  com- 
pletion of  the  bridge  to  January  1, 1888. 

No  authority  has  been  procured  from  Congress  for  the  construction 
of  this  bridge,  but  there  is  no  law  I  believe  requiring  this. 

The  general  requirements  of  the  amendatory  act  of  May  25, 1872,  in 
relation  to  this  bridge  are — 

<^  That  the  shore  abutments  of  said  bridge  shall  not  be  constructed  be- 
yond the  river  line"  of  certain  docks,  that  the  piers  of  masonry  shall 
not  exceed  ^'  four  in  number,  at  a  distance  from  each  other  and  from  the 
shore  abutments  of  not  less  than  500  feet,''  and  <^  the  elevation  of  said 
bridge  shall  be  at  least  130  feet  above  high  water." 

These  requirements  are  provided  for  in  the  plan  which  has  been  sent 
me  as  official,  and  which  I  transmit  herewith,  two  of  the  spans  being  of 
500  feet,  C  inches  each,  and  the  other  three  being  618  feet,  621  feet,  C 
inches,  and  518  feet,  respectively,  while  the  lower  chords  of  two  of  the 
spans  are  130  feet  above  high  water,  and  more  than  half  of  each  of  the 
other  three  spans  have  their  lower  chords  160  feet  above  high  water. 

This  matter  was  referred  to  General  Newton  by  letter  from  your  office 
dated  December  10, 1873,  and  ho  reported  upon  it  under  date  of  Janu- 
ary 15, 1875.    In  that  report  he  says: 

The  croas- section  remaining  after  the  piers  are  placed  in  would  still  be  more  than 
that  of  the  iiiitural  river  at  Bine  Point,  below  the  city.  The  height  given  to  tho 
bridge  and  the  distance  apart  of  the  piers  offer  the  least  possible  inconvenience  to 
navigation.  I  recommend,  therefore,  that  no  opposition  be  made  to  the  proposed 
structure,  provided  its  interference  with  the  river  and  with  navigation  be  kept  within 
( ho  limits  defined  in  the  sketches  and  letters  sent  herewith. 

I  agree  in  this  opinion.    I  send  herewith  a  letter  from  the  chief  en- 
gineer of  the  bridge  company,  with  two  blue  print  plans  of  the  bridge 
and  a  printed  copy  of  the  act  of  incorporation- 
Very  respectfully,  your  obedient  servant, 

Walter  MoFabland, 
Brig.  Gen.  James  0.  Duane,  Lieut  Col.  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 


bridge  of  the  MINNESOTA  AND  NORTHWESTERN  RAILROAD  ACROSS 

the  mississippi  river  at  saint  paul,  minnesota, 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
WasUngtonj  D.  C,  November  28, 1884, 
Sir:  Your  letter  of  the  22d  instant,  stating  that  information  has 
reached  you  of  the  intention  of  the  Minnesota  and  Northwestern  Bail- 
road  Company  to  commence  the  construction  of  a  railroad  bridge  over 
the  Mississippi  Biver  at  Saint  Paul,  Minn.,  &c.,  has  been  received^ 
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While,  the  Secretary  of  War  is  not,  in  the  absence  of  Gongressional 
legislation,  authorized  either  to  approve  or  forbid  the  erection  of  bridges 
over  navigable  waters  of  the  United  States,  if  he  is  satisfied  that  any 
intended  structure  of  that  kind  or  any  other  will  seriously  impair  the 
navigation  of  the  channels  of  the  navigable  waters  of  the  United 
States,  he  has  not  failed  to  endeavor,  through  the  Department  of 
Justice,  to  prevent  the  erection  of  such  structures.  You  are  therefore 
requested  to  inform  the  railroad  company  under  whose  direction  the 
proposed  bridge  is  to  be  erected,  that  if  the  navigation  of  the  Missis- 
sippi River  is  to  be  seriously  impaired  or  obstructed  by  its  erection, 
proper  steps  will  be  taken  to  protect  the  interests  of  the  Government 
in  the  premises,  through  the  Department  of  Justice.  In  order  to  avoid 
possible  trouble  in  the  future  it  might  be  advisable  for  the  company  to 
obtain  the  authoi-ity  of  Congress  for  the  erection  of  the  bridge  before 
undertaking  its  construction. 
By  command  of  Brigadier-General  Kewton. 
Very  respectfully,  your  obedient  servant, 

John  G.  Paeke, 

Colonel  of  UngiiieerSy 
Bvt.  Maj.  Gen.,  U.  S.  A. 
Maj.  A.  Mackenzie, 

Corps  of  Engineers. 


bbidges  aoboss  the  mississippi  biveb  at  saint  paul,  loniyssotl. 

Department  op  Justice, 

Washington^  April  3,  1885. 
Sm:  I  have  to  acknowledge  the  receipt  of  your  letter  of  March  27, 
1885,  with  inclosures  relative  to  the  proposed  construction  of  bridges 
over  the  Mississippi  Kiver  at  Saint  Paul,  Minn.    You  said : 

As  it  appears  from  said  letters  that  the  plans  of  the  proposed  bridges  do  not  oob- 
forin  to  the  ruquirements  of  law,  and  that  the  conut ruction  of  the  bride«B  in  aoooid- 
anco  with  said  plans  may  possibly  affect  the  interests  of  navigation,  I  oeg:  to  request 
that  you  will  please  canso  sach  measures  to  be  taken  as  may  bo  deemed  necessary  to 
protect  the  interests  of  the  United  States  in  the  premises. 

In  accordance  with  your  request  the  district  attorney  was  written  to 
on  February  10, 1884,  as  follows : 

It  is  claimed,  in  regard  to  the  first-mentioned  bridge,  that  while  there  is  an  antliai^ 
ity  of  law  for  its  constructio^i  yet  it  is  being  constructed  contrary  to  the  provlaks 
of  the  act  which  provides  that  it  ''shall  not  interfere  with  the  free  navigation  of  said 
river  beyond  what  is  necessary  in  order  to  carry  into  effect  the  richts  and  priTileftf 
hereby  granted,"  and  the  other  provisions  contained  in  the  second  section  of  tlie  8ai4 
act.  And  iu  regard  to  the  bridge  proposed  to  be  erected  by  the  railroad  company,  it 
is  alleged  that  there  is  no  authority  in  law  for  the  erection  of  this  bridge.  By  tcSo- 
ence  to  the  act,  you  will  see  that  the  city  of  Saint  Paul  is  authorized  to  erect,  Ac^ 
or  to  authorize  the  erection,  d:o.,  of  one  or  more  foot  and  carriage  or  railroad  'brid^ 
and  bridges  across  the  Mississippi  River.  It  may  be  that  the  authority  for^he  eiee- 
tion  of  tliis  second  bridge  by  the  railroad  company  has  been  derived  from  tij7  ci^  <l 
Saint  Panl  under  the  provisions  of  this  act. 

You  are  instrncted  to  investigate  the  statements  made  by  Major  Mackenzie  and  to 
rei>ort  whether  in  your  opinion  there  is  a  necesjsity  for  any  proceedings  at  law  or  ia 
equity  for  the  enforcement  of  the  provisions  of  the  act  of  August  6, 1884,  in  respect  t» 
these  bridges  \  also  under  what  authority  the  railroad  company  in  fact  has  under- 
taken  to  erect  the  draw-bridge  mentioned. 

I  have  the  honor  to  hand  you  herewith  copy  of  District  Attomc? . 
Searlc's  report  under  the  above  instructions.    He,  you  will  observes  is 
of  tho  opinion  that  for  the  reason  stated  by  him  *^  there  is  no  nooemn^ 
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for  any  proceediDgs  at  law  or  in  equity  relative  to  the  two  bridges  re- 
ferred to." 

I  have  to  request  that  you  wiM  advise  me  whether  you  are  satisfied 
with  the  conclusions  reached  by  Mr.  Searle,  or  if  not  whether  you  de- 
sire me  to  further  instruct  him,  and  how. 
Very  respectfully, 

A.  n.  Garland, 
Attorney-  General. 
The  Secretary  of  War. 


letter  of  the  district  attorney  to  the  attorney- general  of 
the  united  states. 

District  of  Minnesota, 
Saint  Pauly  March  30, 1885. 
Sir  :  Replying  to  your  letter  of  10th  ultimo,  wherein  you  instruct 
me  to  investigate  the  statements  made  by  Major  Mackenzie,  and  to  re- 
l)ort  whether  in  my  opinion  there  is  a  necessity  for  any  proceedings  at 
law  or  in  equity  for  the  enforcement  of  the  provisions  of  the  act  of 
August  (July?)  5, 1884,  in  respect  to  two  bridges  now  being  built  across 
the  Mississippi  Eiver  at  Saint  Paul,  one  by  the  city  of  Saint  Paul,  and 
one  by  the  Minnesota  and  Korthwestem  Eailroad,  and  also  to  advise 
you  under  what  authority  the  railroad  is  building  its  bridge,  I  have  to 
say  that  immediately  upon  receipt  of  the  same  I  communicated  with 
the  city  and  the  railroad  officials  relative  to  the  matters  therein  referred 
to,  and  have  just  received  this  day  a  reply  thereto  from  the  mayor  of 
Saint  Paul.    Hence  my  delay  in  replying. 

(1)  In  regard  to  the  city  bridge. — Upon  examining  the  proposed  site  of 
this  bridge  I  find  that  no  steps  have  been  taken  as  yet  towards  its  con- 
struction, and  from  copies  of  letters  which  you  inclosed  me  from  Mayor 
and  City  Engineer  of  Saint  Paul,  dated  January  9  and  10, 1885,  and  a 
copy  of  my  letter  to  the  Mayor  of  Saint  Paul,  dated  February  14, 1886, 
and  the  inclosed  letter  of  the  Mayor,  dated  March,  1885,  it  would  ap- 
pear that  thecity  does  not  intend  to  begin  the  construction  of  said  bridge 
until  the  plans  therefor  have  been  approved  by  the  Honorable  Secre- 
tary of  War,  as  required  by  section  4  of  said  act.  So  far,  therefore,  as 
this  bridge  is  concerned,  I  can  see  no  necessity  for  any  action  what- 
ever, as  yet.   . 

(2)  In  regard  to  the  railroad  bridge. — ^I  inclose  a  letter  from  A.  B. 
Stickney,  esq.,  president  of  the  railroad,  concerning  the  whole  ground. 

It  appears  therefrom  that  this  bridge  is  being  built  under  authority 
contained  in  it«  charter,  which  was  enacted  by  the  late  Territory  of 
Minnesota,  March  4, 1854,  and  is  entitled  "An  act  to  incorporate  the 
Minnesota  and  Northwestern  Eailroad  Companies,"  and  several  acts 
amendatory  thereof.  It  further  appears  that  the  bridge  is  not  being 
built  under  any  authority  conferred  by  the  city  of  Saint  Paul,  pursuant 
to  the  act  of  July  5, 1884  (chapter  215)  nor  under  any  other  act  of  Con- 
gress. It  would  therefore  follow  that  chapter  281,  approved  June  4, 
1872  (17  Gen.  Stat.,  215),  is  misapplicable  to  this  bridge.  It  therefore 
follows,  as  I  understand  the  case  of  Escanaba  and  Lake  Michigan  Trans- 
portation Company  vs.  Chicago,  107  U.  S.,  678,  that  in  the  absence  of 
any  such  act  of  Congress  the  legislature  of  Minnesota  has  full  power  to 
authorize  the  construction  of  this  bridge,  and  that  the  public  authori- 
ties of  the  United  States  have  no  power  to  interfere  with  it  upon  thoir 
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own  motion,  even  should  it  unnecessarily  obstruct  the  navigation  of  flie 
river. 

Bat  after  examining  the  bridge,  I  am  of  the  opinion  that  it  does  not 
unnecessarily  obstruct  the  navigation  of  the  river.  There  is  a  water- 
way of  150  feet  on  each  side  of  the  pivotal  pier.  The  water-way  of  the 
bridge  at  Hastings  is  but  130  feet.  As  Hastings  is  20  mUes  below 
this  bridge,  it  follows  that  every  boat  that  passes  through  this  bridge 
must  first  pass  through  a  water-way  20  feet  narrower  than  that  here 
afforded. 

I  may  add  that  most  of  the  boats  land  at  levees  below  this  bridge, 
and  that  the  commerce  above  it  is  comparatively  trifling. 

I  would  therefore  state  that  in  my  opinion  there  is  no  necessity  for 
any  proceedings  at  law  or  in  equity  relative  to  the  two  bridges  referred 
to  in  yours  of  the  10th  instant. 
Bespectfully, 

D.  B.  Searle, 
United  States  Attomeg. 

Hon.  Attornsy-General. 


LETTER   OF  THE  SECRETARY  OF  WAR  TO  THE  ATTORNEY-aENERAI. 
OF  THE  UNITED  STATES. 

War  Department, 
Washington  City,  April  15«  1885. 

Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  3d  instant,  with  inclosures  relative  to  the  proposed  construction  of 
bridges  over  the  Mississippi  Biver,  at  Saint  Paul,  Minnesota,  and  in  reply 
to  state,  so  far  as  the  bridge  contemplated  to  be  built  by  the  city  au- 
thorities at  that  point  is  concerned  that,  through  correspondence  and 
conference  had  by  this  Department  with  the  Mayor  of  that  city,  it  is 
believed  that  a  result  satisfactory  to  all  concerned  will  doubtless  be 
reached  at  an  early  period.  This  bridge  is  to  be  constructed  under  the 
provisions  of  an  act  of  Congress  approved  July  5,  1884.  It  appears 
from  the  communication  of  the  United  States  District  Attorney  at  Saint 
Paul,  however,  that  the  railroad  bridge  across  the  Mississippi  now  in 
process  of  construction  at  nearly  the  same  point  as  that  selected  for  the 
city  bridge,  and  underneath  it,  has  never  been  authorized  by  Congress, 
but  that  the  corporation  engaged  in  the  work  claim  to  have>been  fuUy 
empowered  in  that  behalf  by  an  act  of  the  Territorial  legislature  of 
Minnesota,  passed  in  1854,  and  acts  amendatory  thereof.  The  District 
Attorney  expresses  himself  as  satisfied  that  the  authority  claimed  is 
ample,  and  that  no  proceedings  at  law  or  in  equity  are  necessary  in  the 
premises.  In  his  conclusions  I  am  unable  to  concur,  and  beg  to  call 
your  attention  to  the  delay  which  occurred  on  the  part  of  that  officer  to 
report  upon  the  matter  submitted  to  his  care.  The  letter  of  the  Pr^i- 
dent  of  the  railroad  company  to  him,  the  claims  in  which  he  concedes 
and  makes  the  basis  of  his  own  judgment,  bears  date  February  19,  T 
1885,  while  his  own  letter  does  not  appear  to  have  been  written  until 
March  30,  T  succeeding.  In  the  mean  time,  as  this  office  is  informed  by  a 
reputable  citizen  of  Saint  Paul,  such  rapid  progress  has  been  made  in 
the  work  that  the  piers  of  the  bridge  are  about  ready  for  the  super- 
structi^re  to  be  placed  upon  them. 

It  is  remarked  that  while  in  the  act  authorizingthe  city  of  Saint Paol 
to  eonstruet  bridges  Congress  appears  to  have  exercised  great  eaie  in 
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providiDg  proper  restrictions  as  to  the  height  aud  width  of  spans,  the 
railroad  bridge  is  being  built  near  the  water  and  regardless  of  the  right 
of  supervision  which  has  been  repeatedly  declared  by  Congress  to  be 
inherent  in  the  General  Oovemment.  It  is  also  remarked  that  although 
the  act  of  July  5,  required  that  the  main  span  of  bridges  over  the  chan- 
nel of  the  stream  should  be  250  feet,  the  plan  submitted  for  my  approval 
contemplated  a  span  of  300  feet,  and  this  office  is  advised  that  a  pier 
of  the  railroad  bridge  placed  in  the  channel  is  40  feet  in  width. 

The  papers  relating  to  this  matter  are  herewith  returned,  and  the 

question  is  submitted  for  your  determination  as  to  what  action  shall  be 

taken  to  enforce  the  rights  of  the  Oovernment  and  give  effect  to  the 

iluty  resting  upon  it  to  protect  the  navigation  of  the  Mississippi  River. 

Very  respectfully,  your  obedient  servant, 

Wm.  0.  Endioott, 

Secretary  of  War. 

The  Honorable  the  Attobney-Genebal. 


LETTEB  OP    THE  ATTOENEY-GENEBAIi    OP    THE  UNITED    STATES  TO 
THE  SEOBETABY  OP  WAB. 

Depabtment  op  Justice, 

Washington^  May  1, 1885. 

Sib:  Your  communication  of  April  15,  1835,  with  accompanying 
papers  relative  to  the  matter  of  the  railroad  bridge  across  the  Missis- 
sippi Biver  at  Saint  Paul,  Minnesota,  has  been  received,  and  I  beg  leave 
to  reply  as  follows : 

It  seems  a  railroad  bridge  is  being  constructed  by  the  Minnesota  and 
yorthwestern  Eaikoad  Company  across  the  Mississippi  River  at  Saint 
i'uul,  with  a  pivot-draw  over  the  main  channel,  under  the  authority  of 
an  act  of  the  Territory  of  Minnesota,  entitled  ^'An  act  to  incorporate 
ihe  Minnesota  and  Northwestern  Bailroad  Company,"  and  acts  amend- 
atory thereof,  and  also  under  the  alleged  authority  of  the  general  laws  of 
the  State  of  Minnesota. 

By  the  act  of  Congress  of  July  5, 1884,  chap.  215,  power  is  given  to 
the  Common  Council  of  Saint  Paul  to  erect  or  to  authorize  the  erection  of 
^'  one  or  more  foot  and  carriage  or  railroad  bridge  or  bridges  across  the 
Mississippi  Biver,  extending  from  such  point  or  points  to  be  selected  as 
lie  between  the  easterly  and  westerly  boundaries  of  said  city  to  a  point 
or  points  on  the  opposite  side  of  said  river,  now  known  as  the  sixth 
ward  of  said  city,''  &c.  The  act  farther  provides  that  any  bridge  or 
bridges  built  thereunder  may,  by  direction  of  said  Common  Council,  be 
built  as  a  draw-bridge,  with  a  pivot  or  other  form  of  draw ;  and,  if  built 
as  a  draw-bridge,  that  the  draw  shall  be  over  the  main  channel  of  the 
river  at  an  accessible  and  the  best  navigable  point,  with  spans  giving  a 
clear  width  of  water-way  of  not  less  than  160  feet  on  each  side  of  the 
central  or  pivot  pier  of  the  draw,  &c, 

The  bridge  in  course  of  construction  by  said  company  is  located  within 
the  limits  described  in  the  last-mentioned  act,  and  while  the  spans  of 
its  draw  give  a  narrower  water-way  than  is  required  by  that  act  (it 
being  but  150  feet  on  each  side  of  the  pivot-pier),  this  bridge  in  other 
respects  fails  to  meet  the  requirements  of  the  same  act. 

Such  fs  substantially  the  case  presented  by  the  papers,  and  you  sub- 
mit for  my  determination  the  question  <'  as  to  what  action  shall  be  taken 
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to  enforce  the  rights  of  the  Goverment,  and  give  effect  to  the  daty  rest- 
iDg  upon  it  to  protect  the  navigatioa  of  the  Mississippi  Eiver." 

As  the  Mississippi  Eiver  above^  at,  and  for  some  distance  below  the 
city  of  Saint  Paul  is  wholly  within  the  State  of  Minnesota,  the  princi- 
ple enanciated  by  the  Supreme  Conrt  of  the  United  States  in  Wilson  «. 
the  Blackbird  Greek  Marsh  Company  (2  Pet.,  250),  Gilman  i>.  Philadel- 
phia (3  Wall.,  713),  Pound  v.  Turck  (95  U.  S.,  459),  and  Escanaba  Com- 
pany V.  Chicago  (107  U.  S.  678),  applies  to  this  case,  namely,  that  until 
Congress  acts,  and  by  appropriate  legislation  assumes  control  of  the 
subject,  tlie  power  of  a  State  over  bridges  across  navigahle  streams  fcithin 
its  limits  is  plenary  ;  but  that  when  this  power  is  exercised  so  as  to  un- 
necessarily obstruct  navigation,  Congress  may  interfere  and  remove  the 
obstruction.  The  power  of  Congress  to  regulate  bridges  over  naviga- 
ble waters  is  paramount,  and  where  it  comes  in  conflict  with  that  of  the 
State  the  latter  necessarily  becomes  ineffective.  Yet  in  the  case  last 
above  cited  the  court  observes  that,  <Ho  render  the  action  of  the  State 
invalid  in  constructing  or  authorizing  the  construction  of  bridges  over 
one  of  its  navigable  streams,  the  General  Government  mast  directly  in- 
terfere so  as  to  supersede  its  authority  and  annul  what  it  has  been  done 
in  the  matter;"  and  this  doctrine  is  announced  and  recognized  in  Bridge 
Company  v.  United  States  (105  U.  S.,  470),  and  Miller  v.  The  Mayor,  &c. 
(109  U.  S.,  385),  and  especially  by  a  decision  rendered  at  the  present 
term  of  the  Supreme  Court  of  the  United  States  in  Gloucester  Ferry 
Company  v.  The  Commonwealth. 

Assuming,  then,  that  the  construction  of  the  railroad  bridge  referred 
to  is  authorized  by  the  laws  of  the  State  of  Minnesota,  this  would  seem 
to  be  sufBcient  for  the  purpose,  unless  the  authority  imparted  by  those 
laws  is  m  conflict  with,  or  has  ueen  superseded  or  invalidated  by.  Con- 
gressional legislation.  If  such  authority  is  unaffected  by  any  existing 
law  of  Congress,  the  railroad  company  above  named  may  undoubtedly 
act  thereunder,  and  in  so  doing  it  will  only  subject  itself  to  the  risk  ol 
future  Congressional  interference. 

Congress  has  passed  no  general  law  regulating  the  erection  of  bridges 
across  the  Mississippi.  Numerous  acts  have  been  passed  by  it,  autho^ 
izing  the  erection  of  such  bridges  at  particular  localities,  the  provisions 
whereof  are  similar  to  those  contained  in  the  aforesaid  act  of  July  5, 1884. 
That  act  does  not  expressly  prohibit  the  building  of  any  bridge  at  the 
locality  therein  described  other  than  such  as  is  authorized  thereby,  and 
whether  it  does  so  by  implication  is  a  question  of  construction.  It  de- 
clares that  ^^  any  bridge  or  bridges  constructed  under  this  act  and  ac- 
cording to  its  provisions  and  conditions  shall  be  a  lawful  structure  or 
structures."  If  this  aflQrmative  declaration  may  be  construed  to  in- 
clude the  negative  one,  viz,  that  "any  bridge  not  constructed  under 
this  act,  &c.,  shall  be  an  unlawful  structure,"  which  is  at  least  doubt- 
ftil,  it  would  in  effect  annul  any  authority  derived  under  the  State  to 
erect  a  bridge  of  any  sort  in  that  locality. 

But  suppose  the  act  has  that  effect,  and  the  bridge  now  being  erected 
by  the  railroad  company  is  not  a  lawful  structure,  what  action,  if  any, 
are  the  oflicers  of  the  General  Government  authorized  to  take  in  the 
premises?  There  is  no  law  of  Congress  under  which  criminal  proceed- 
ings can  be  instituted  by  them ;  and  without  authority  of  Congress  it 
is  questionable  whether  of  their  own  motion,  and  simply  in  vindication 
of  the  genei»al  public  right  of  navigation,  they  can  institute  any  civil 
proceeding  on  behalf  of  the  United  States,  such  as  an  information  to 
eiyoin  the  erection  of  the  bridge,  or  to  abate  it,  as  a  nuisance  (see  15 
Opin.,526).    Where,  however,  the  interests  of  the  United  States  are  di- 
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tectly  conceroed,  as,  for  example,  if  the  structure  should  tbrealen  in- 
jury to  or  interfere  with  any  work  of  the  General  Government  for  the 
improvement  of  the  river,  a  civil  proceeding  to  protect  such  work  may 
be  instituted  in  its  behalf  in  the  proper  Circuit  Court  (U.  8.  v.  Duluth, 
1  Dill.,  469).  But  as  regards  the  right  of  navigation,  the  public  law  of 
the  United  States  appears  to  leave  the  vindication  of  this  right  wholly 
to  those  who  sustain  injury  thereto  from  unlawful  obstructions  or  other- 
wise through  the  institution  hy  them  of  appropriate  civil  proceedings 
for  relief. 

I  am  accordingly  inclined  to  the  conclusion  that,  in  the  existing  state 
of  the  law,  the  facts  of  the  present  case  (as  they  appear  in  the  accom- 
panying papers)  afford  no  ground  for  a  judicial  proceeding  on  helialf  of 
the  United  States  against  the  railroad  company ;  and  that,  until  Con- 
gress makes  some  adequate  provision  upon  the  subject,  the  officers  of 
the  United  States  can  in  this  case  take  no  action  "  to  enforce  the  rights 
of  the  Government  and  give  effect  to  the  duty  resting  upon  it  to  protect 
the  navigation  of  the  Mississippi  Eiver." 
Very  respectfully, 

A.  n.  Garland, 
Atiorncy-Oeneral. 

Hon,  Wm.  O.  Endicott, 

Secretary  of  War. 


report  of  major  jared  a.  smith,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Me.,  December  30, 1886. 
General  :  In  compliance  with  instructions  in  General  Orders  IN'o.  7, 
from  Headquarters  Corps  of  Engineers,  dated  November  30, 1886, 1 
have  the  honor  to  submit  the  following  report : 

Eegarding  the  railroad  and  highway  bridge  between  Portsmouth,  N. 
H.,  and  Kittery,  Me.,  my  annual  report  for  Cocheco  River,  New  Hamp- 
shire, for  fiscal  year  ending  June  30, 1886,  contained  the  following  par- 
agraph : 

The  bridge  acroas  the  Piscataqua  River,  near  Portsmouth  Harbor,  has  its  draw  very 
narrow  and  badly  arraDged,  so  that  it  is  generally  a  very  inconvenient,  slow,  and 
tedious  process  to  pass  vessels  through.  In  passing  through  the  draw  with  the  tide 
it  is  in  ganend  necessary  to  moor  the  vessel  and  allow  it  to  drop  throngh  the  narrow 
space  stern  foremost,  requiring  great  pains  to  accomplish  it  without  injury. 

My  report  of  a  preliminary  examination  on  theKennebec  Eiver,  Maine, 
submitted  on  the  27th  instant,  contained  the  following  paragraphs: 

The  draw  of  the  bridge  from  Gardiner  to  Pittston  is  difBcult  and  somewhat  danger- 
ous to  pasSy  owing  to  the  lack  of  suitable  piers  as  guides  to  the  cnrront  and  guards  for 
the  passing  vessel.  I  give  this  upon  the  statement  of  pilots  and  others,  without  per- 
sonal knowledge  obtained  from  €>bservation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of  the  wharves 
immediately  above,  and  the  shoal  has  extended  downward  until  it  has  injured  the 
channel  through  the  draw.  Opposite  the  railroad  wharf  the  shallow  water  causes 
great  inconvenience  and  expense  in  getting  vessels  to  and  from  the  landing. 

Eeferring  to  the  injuries  caused  by  a  freshet  in  1870,  the  same  report 
says: 

The  same  freshet  carried  away  the  toll-bridge  at  Hallo  well,  leaviug  the  piers  in  the 
river.  Hie  remains  of  the  bridge  piers  are  now  submerged  at  high  water  and  form  a 
dangerooa  obstacle,  on  which  many  vessels  have  been  injured. 
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I  am  informed  tbat  a  railroad  bridge  is  sooa  to  be  coustnicted  across 
the  navijjable  portion  of  the  York  River,  Maine,  for  the  improvement  of 
which  an  app])ropriation  was  made  by  Congress  August  5, 188G.  So 
far  as  I  am  aware,  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  it  is  therefore  not  known  how 
far  it  may  cause  obstruction.  In  this  connection  it  seems  not  improi)er 
to  suggest  the  necessity  for  some  general  legislation  on  the  subject  of 
constructing  new  bridges  over  such  navigable  waters,  so  that  the  mat- 
ter may  be  brought  within  the  supervision  of  the  proper  department  of 
the  Government  without  special  legislation  on  each  case,  or  its  evasion 
by  constructing  bridges  without  proper  authority. 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  ofBce. 

Very  respectfully,  your  obedient  servant, 

Jared  a.  Smith, 
Major  of  Eftgineerg. 
Brig.  Gen.  James  0.  Duane, 

GUkf  of  Engineers^  U.  8.  A. 


report  of  lieutenant-colonel  george  l.  gillespie,  corps  op 

engineers. 

United  States  Engineer  Office, 

Boston^  Mass.^  December  0, 18SC. 

General:  In  compliance  with  instructions  contained  in  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886, 1  have  the  honor  to  submit  the  following  re- 
port with  reference  to  obstructions  to  navigation,  in  the  district  under 
my  charge,  as  specified  in  section  4  of  the  river  and  harbor  act  ap- 
proved August  5,  1886,  viz : 

The  bridges  whose  construction  interferes  with  free  and  safe  navi- 
gation are  limited  to  the  Fort  Point  Channel,  Boston  Harbor,  and  to 
the  Charles  Biver,  Massachusetts,  within  the  city  limits  of  Boston^  and 
are  enumerated  as  follows: 

A.— FORT  POINT  channel,  BOSTON  HARBOR. 

The  New  York  and  New  England  Eailroad  Bridge  interferes  withrfree 
and  safe  navigation.  This  arises  chi<;fly  from  an  insufficient  width  of 
the  draw  ojienings,  and  from  the  frequent  use  of  the  bridge  by  railroad 
trains. 

(a)  Its  draw  openings  are  too  narrow.  The  bridge  is  situated  between 
the  Congress  Street  (draw  openings  43  feet  4  inches)  and  Mount  Wash- 
ington Avenue  bridges  (draw  openings  42  feet  2  inches),  being  500  feet 
from  the  former  and  1,100  feet  from  the  latter  (see  map  accompanying 
report  January  27, 1885).  Its  draw  openings  are  40  feet  7  inches  wide, 
or  2  feet  0  inches  narrower  than  the  convenience  of  navigation  demands.. 

The  river  and  harbor  bill  approved  August  5, 1886,  contains  an  ap- 
.propriation  of  $18,750  for  the  Improvement  of  this  channel ;  the  ap- 
proved project  is  for  a  channel  100  feet  wide  and  23  feet  deep,  from  the 
Congress  Street  Bridge,  eastward  to  a  junction  with  the  main  ship- 
channel.    The  pivot-piers  of  the  Congress  Street  and  Mount  Washing- 
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ton  Avenue  bridges  rest  ui>on  piles  driven  29  feet  below  mean  low 
water ;  the  deepening  of  the  channel  to  23  feet  through  their  draws  may 
therefore  take  place  without  requiring  any  modifkcation  of  the  piers. 
The  pivot-pier  of  the  New  England  Eailroad  Bridge  rests  upon  piles 
driven  to  a  depth  of  only  22  feet  below  mean  low  water,  d»nd  whenever 
the  Fort  Point  Channel  improvement  Is  carried  beyond  that  bridge  the 
existing  pivot-pier  will  have  to  be  reconstructed  with  piles  driven  to  a 
least  depth  of  29  feet  mean  low  water,  and  with  draw  openings  not  less 
than  43  feet  4  inches  in  the  clear. 

The  reconstruction  should  take  place  at  once. 

(b)  Complaints  have  been  made  that  vessels  are  often  delayed  because 
the  draws  of  this  bridge  are  not  promptly  opened.  This  is  due  to  the 
many  trains  which  pass  the  bridge  in  quick  succession.  Under  the  law 
of  thevState  of  Massachusetts  a  railroad  train  is  allowed  fifteen  minutes 
before  and  after  its  tabular  time,  and  any  approaching  train  further 
reasonat^e  time,  for  crossing  a  drawbridge.  Hence  when  many  trains 
are  run  at  short  intervals  the  draws  may  be  continuouisly  closed  for 
many  hours.  The  New  England  Eailroad  runs  fifty-one  passenger  and 
fifteen  freight  trains  over  its  draw-bridge  daily.  The  same  difficulty  oc- 
curs at  the  Old  Colony  Bailroad  Bridge,  near  the  entrance  to  Soutii 
Bay,  and  the  cause  is  the  same. 

No  alterations  of  these  bridges  can  overcome  these  difficulties  noted. 
The  inconvenience  might,  perhaps,  be  somewhat  lessened  by  a  change  in 
the  State  law. 

B.— GHABLES  ErVEB,  MASSAOHXTSSTTS. 

The  seven  draw-bridges  situated  between  the  river's  mouth  and  East 
Cambridge  interfere  with  firee  navigation,  owing  to  their  proximity  to 
each  other. 

Although  the  problem  of  rearranging  and  modifying  these  bridges 
has  been  often  and  thoroughly  investigated,  no  practical  plan  consistent 
with  the  necessities  of  the  railroad  and  city  travel  has  been  developed. 

A  few  months  ago  the  city  made  arrangements  with  the  railroads  by 
which  th6  draws  were  kept  continuously  open  for  the  use  of  vessels 
from  12  o'clock  midnight  to  4  o'clock  in  the  morning.  The  arrange- 
ment proved  impracticable,  and  was  discontinued  after  about  a  week's 
trial,  and  a  return  was  made  to  the  old  regulations  of  opening  the  draws 
at  the  convenience  of  the  railroads.  The  frequent  passing  of  trains 
renders  delays  in  opening  the  draws  unavoidable.  This  inconvenience 
is  greatest  in  connection  with  the  Boston  an<!  Maine  Bailroad  Bridge, 
and  the  consolidated  bridge  of  the  Eastern  and  Boston  and  Lowell  rail- 
roads, which  has  two  independent  draw-sections.  These  bridges  are 
so  near  together  that  it  is  necessary  for  the  passage  of  a  vessel  of  the 
larger  class  navigating  the  river  to  have  the  three  draws  open  at  the 
same  time.  The  time-tables  of  the  three  railways  not  being  arranged 
with  a  view  to  facilitate  navigation,  this  coincidence  of  openings  is  often 
impossible,  and  long  delays  occur.  It  is  not  unusual  for  the  draws  to 
be  closed  four  or  five  hours  continuously,  morning  and  afternoon. 

These  difficulties  cannot  be  obviated  by  any  practicable  alterations  of 
the  bridges  so  long  as  the  railroad  depots  are  kept  where  they  now  are 
and  the  approaches  to  them  across  the  river  are  made  oblique  to  the 
currents  and  concentrated  upon  a  small  area  on  the  south  shore. 

The  obstructions  to  navigation  arising  from  the  bridges  crossing  the 
Fort  Point  Channel  and  the  Charles  Biver  cannot  be  removed  or  dimiu  - 
KNG  88 164 
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ished  by  the  coiistracfion  of  booms,  dikes,  piers,  or  any  other  stractare 
for  the  guiding  of  vessels. 

Very  respectfally,  your  obodient  servant, 

G.  L.  Gillespie, 
Lieut.  Col.  ofEnffineen. 
The  Chief  op  'Enoinebbs,  U,  S.  A. 
/I 

NoTB. — A  report  upon  the  obstructions  to  Davigation  arising  from  the  bridge«abov% 
referred  to,  made  by  Maj.  C.  W.  Raymond,  Corps  of  EngiDecrs,  January  17, 1885,  to 
complv  with  the  requirements  of  the  river  and  harbor  act  of  July  5,  1884,  was  trans- 
mitted to  Congress  December  Id,  1685,  and  printed  in  Senate  Ex.  Doc.  No.  12,  Forty- 
ninth  Congress,  first  session. 


BEPOBT  OF  LIEUTSNANT-GOLONEL  OEOBGE  H.  BLLIOT,  CORPS  OF  £N- 

GINEERS. 

ENomEER  Office,  United  States  Abht, 

^Newport^  E.  J.,  December  21, 1886. 
General  :  Beferring  to  General  Order  Fo.  7,  Headquarters  Corps  of 
Engineers,  current  series,  respecting  the  interference  with  free  and  safe 
navigation  by  bridges,  causeways,  and  other  structures,!  have  the  honor 
to  state  that  the  only  case  of  general  complaint  within  my  district  is 
that  of  the  railroad  bridge  of  the  Boston  and  Providence  EaUroad  Com- 
pany, which  crosses  Pawtucket(Seekonk)  River,  Ehode  Island,  near  its 
mouth,  between  the  city  of  Providence  and  East  Providence. 

About  500  feet  above  this  bridge  is  a  highway  bridge  connecting  the 
same  places,  which  has  recently  been  erected  in  lieu  of  the  old  Wash- 
ington bridge,  which  was  about  250  feet  above  the  railroad  bridge,  and 
has  been  removed. 

•  •^^         •  •  •  •  • 

Although  the  passage  of  the  draw  of  the  railroad  bridge  has  been 
somewhat  ameliorated  by  the  increase  of  distance  between  the  two 
bridges,  essentially  the  same  difficulties  are  experienced  as  before,  and 
as  stated  in  my  report  of  December  8, 1884,  which  was  transmitted  to 
Congress  December  18, 1885,  and  published  in  Senate  Ex.  Doc.  No.  12, 
Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  th<r 
channel  and  it  has  two  draw  openings  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolongation  ot 
the  draw  of  the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern 
side  of  the  river  in  a  concave  bend,  and  its  single  available  draw  open 
ing  is  practically  but  about  45  feet  wide. 

The  passage  through  the  bridges  is  thus  a  very  crooked  one,  and  as 
the  currents  are  swift,  vessels  cannot  be  taken  through  without  damage 
to  themselves  and  the  guide  piling  leading  to  the  openings  in  the  two 
draws,  and  not  infreqaently  tows  get  stuck  in  the  narrow  passage 
through  the  railroad  bridge,  suspending  navigation  for  a  time  as  well 
^  as  the  passage  of  trains. 

In  fttct  the  only  worse  condition  of  affairs  at  the  mouth  of  the  Paw- 
tucket,  above  which  the  General  Government  is  improving  the  river  at 
an  estimated  cost  of  more  than  $380,000,  would  be  a  complete  barrier 
at  the  mouth  to  all  navigation  whatever,  and  as  the  existing  condition 
cannot  be  much  longer  endured  by  the  navigation  interests  of  the  Paw- 
tucket  Eiver,  it  is  a  striking  example  of  the  impolicy  on  the  one  hand 
of  any  corporation  or  individual  constructing  any  bridge  over  a  naviga- 
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ble  stream,  without  first  obtaining  the  consent  of  Congress  and  the  ap- 
proval of  the  plans  of  the  bridge,  and  on  the  other,  of  the  United  States 
permitting  such  construction  without  such  consent  and  approval. 

I  should  add  that  efforts  have  been  made  in  the  legislature  of  the 
State,  with  the  view  of  the  passage  of  a  law  by  the  State  compelling  the 
Boston  and  Providence  Eailroad  Company  to  make  the  change  desired : 
that  is,  to  make  the  draw  of  its  bridge  conform  both  in  position  ana 
width  of  draw  openings  to  the  draw  of  the  highway  bridge,  but  no  such 
law  has  yet  been  enacted,  and  the  railroad  company  claims,  as  I  under- 
stand, that  the  draw  of  its  bridge  was  made  as  directiCd  by  the  State, 
in  the  act  of  the  legislature  of  1^6,  authorizing  the  construction  of  the 
bridge,  and  it  will  resist  any  law  of  the  kind  referred  to  that  may  be 
i. 
Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 


Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


Ideut'Col.  of  Engineers. 


REPORT    OP    LIEUTENANT-COLONEL  D.   0.  HOUSTON,  CORPS  OF  ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

New  YorJcj  December  21, 1886. 
General:  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  dated  Washington,  D.  C,  November  30,  1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1886, 1  have  the  honor  to  report  that  the  report  of  Col.  Walter  McFar- 
land.  Corps  of  Engineers,  printed  in  Senate  Ez.  Doc.  Ko.  12,  Forty- 
ninth  Congress^  first  session,  pages  7  to  13,  contains  all  the  information 
called  for  in  reference  to  bridges,  &c.,  in  the  district  under  my  charge, 
the  only  change  being  in  the  Tomlinson  Bridge  crossing  the  mouth  of  the 
Quinnipiac  Eiver  at  New  Haven,  Conn.  Alterations  have  been  made 
in  the  bridge,  so  that  complaints  are  no  longer  made. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Col,  of  Engineers. 
Brig.  Gen.  J.  C.  Duane, 

Chief  of  Engineers^  U.  8.  A. 


supplementary  report  of  lieutenant- colonel  d.  0.  houston, 
corps  of  engineers. 

Engineer  Office,  United  States  Army^ 

New  York,  January  25, 1887. 
General:  I  have  the  honor  to  report,  as  called  for  by  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  November  30, 1886,  re- 
ferring to  section  4  of  the  river  and  harbor  act,  approved  August  5, 
1880,  that  the  Washington  Bridge  across  the  Housatonic  Eiver  at  Strat- 
ford, Conn.,  seriously  interferes  with  the  safe  navigation  of  the  river. 
This  has  but  recently  come  to  my  knowledge  through  persons  inter- 
ested in  navigation. 
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The  Washington  Bridge  was  chartered  in  1803  and  rebuilt  in  1872. 
It  is  a  highway  bridge  over  the  Honsatonic  Kiver,  Gonnecticnt,  be- 
tween the  town  of  Milford,  JSTew  Haven  County,  and  the  town  of  Strat- 
ford, Fairfield  County,  situated  about  2,000  feet  below  the  New  York, 
New  Haven  and  Hartford  Bailroad  Bridge.  It  is  a  wooden  stractnre, 
Howe  truss,  about  600  feet  long.  The  clear  width  and  maximam  low- 
water  depth  of  the  seven  spans  are  as  follows,  beginning  at  the  west 
bank : 


Span. 

Width. 

De^th. 

Span. 

Width. 

Depth. 

Pint      

Feet 
83 
68 
S3 
83 

FeeL 

80 
83 

Fifth 

FegL 
83 
8t 

80 

JRMt 

SeooDd  ......•••■.•......••....... 

Sixth 

s 

Tiiird 

7 

Ponrih.. 

The  draw  turns  on  the  east  abutment,  and  when  closed  one  end  of 
the  swing  lies  over  the  east  bank.  The  riprap  protection  to  the  pier 
decreases  the  available  opening  to  70  feet.  I  am  informed  that  recently 
this  has  been  further  diminished  by  the  falling  in  of  a  part  of  the  abut- 
ment. The  cpndition  of  the  channel  above  and  below  the  bridge  would 
make  the  natural  course  of  vessels  about  where  the  pier,  between  the 
fifth  and  sixth  spans,  now  stands^  instead  of  which,  in  order  to  pass 
the  draw,  they  have  to  head  close  into  the  east  shore,  and  after  pass- 
ing, turn  away  from  it  abruptly.  The  dif&culty  of  making  this  turn,  par- 
ticularly to  boats  in  tow,  is  increased  by  the  swift  tidal  current. 

To  remedy  this  the  fifth  and  sixth  spans  should  be  made  the  draw- 
spans.  Vessels  could  then  take  a  more  direct  course,  as  well  as  have  9 
greater  depth  of  water.  Changing  the  present  pier  between  these  span( 
to  h  turning  pier  would  decrease  the  available  width  of  spans  to  abouf 
70  feet.  This  width  should  be  increased  to  that  of  the  railroad  bridge 
draw,  which  is  the  only  other  bridge  over  the  navigable  part  of  the  river. 
Very  respectfully,  your  obedient  servant, 

D.  C.  Houston, 
Lieut  Col.  of  Engineers. 

Brig.  Gen.  J.  C.  Dtjane, 

Chief  of  Engineers^  U.  8.  A. 


SEPOBT  OF  LIEUTENANT-OOLONEL  HENBY  M.  BOBBBT,  OOBPS  OP 

ENGINEEBS. 

United  States  .ENaiNEEB  Oppiob, 

Philadelphia^  Pa.^  January  7, 1887. 

Sib  :  I  have  the  honor  to  submit  the  following  report  in  compliance 
with  General  Orders,  fTo.  7,  Headquarters  Corps  of  Engineers,  United 
States  Army,  K"ovember  30,  1886,  relative  to  "  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  progress  of  erection  do  or 
will  interfere  with  free  and  safe  navigation.'' 

Every  bridge  over  a  navigable  stream  interferes  more  or  less  with 
"  free  and  safe  navigation.''  On  the  Schuylkill  Eiver,  for  instance,  there 
are  five  bridges  below  Chestnut  street,  each  one  with  a  draw-spau  vary- 
ing from  180  feet  to  50  feet  in  width.  The  50-foot  span  shoulu.  have 
been  wider,  and  whenever  that  bridge  (the  Gray's  Ferry  Bridge)  is  rebnill 
the  draw-span  should  be  widened.    fTone  of  these  five  brids^es^  how- 
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ever,  ii9;jerfero  with  navigation  safficiently  to  call  for  any  change  at 
present.  Above  Chestnut  street  the  bridges  have  no  draws,  and  it  is 
proposed  to  place  a  bridge  without  a  draw  one  block  lower  down,  at 
Walnut  street,  which  would  make  five  bridges  without  draws  between 
Walnut  street  and  the  dam  at  Fairmount,  the  head  of  n^^vigation.  These 
bridges  are  an  obstruction  to  navigation,  which  is  thereby  limited  to 
barges  and  canal-boats,  with  an  occasional  sailing  vessel  whose  masts 
have  to  be  taken  down  to  pass  under  the  bridges.  But  the  interfer- 
ence of  these  bridges  with  navigation  is  as  nothing  compared  with  the 
interference  with  land  transportation  that  would  be  caused  by  placing 
draws  in  them.  The  Market  Street  Bridge  has  passing  over  it  a  double 
line  of  cable  cars,  while,  as  I  am  inform^,  about  800  passenger  trains 
and  400  other  trains,  including  freight-cars  and  detatched  locomotives, 
cross  the  Pennsylvania  Bailroad  Bridge  daily.  All  the  commerce  above 
Walnut  street  can  be  amply  accommodated  by  barges  and  canal-boats, 
and  I  would  unhesitatingly  say  that  the  interests  of  commerce  as  a  whole 
do  not  require  draws  in  these  bridges.  , 

The  bridges  on  the  smaller  streams  tributary  to  the  Delaware  gener- 
ally have  draws,  but  it  would  doubtless  have  been  better  if  they  had 
been  wider.  These  bridges  are  usually  tended  by  some  one  living  near 
by,  and  I  presume  that  the.  crews  of  the  boats  often  have  to  open  the 
draws  themselves,  as  it  would  not  pay  to  keep  a  bridge-tender  always 
on  the  ground.  Of  course  these  bridges  are  an  obstruction  to  naviga- 
tion, but  £  have  never  heard  of  any  complaints  on  the  subject. 

As  far  as  my  information  extends  there  is  no  bridge  in  this  District 
that  is,  on  the  whole,  an  unfair  injury  to  navigation  and  commerce  when 
considered  i.n  connection  with  land  trafBic,  while  such  bridges  as  that  at 
Gray's  Ferry  should  have  a  larger  draw  when  rebuilt. 

In  order,  however^  to  furnish  the  facts  upon  which  my  judgment  is 
based,  I  give  herewith  a  statement  of  the  facts  as  far  as  I  have  been 
able  to  learn  relating  to  all  the  bridges  over  navigableri  vers  in  this  district. 
Of  the  water-ways  herein  named,  the  Schuylkill  River,  Darby  Greek, 
and  the  Thoroughfare  back  of  the  ocean  between  Cape  May  and  Great 
Bay,  New  Jersey,  are  the  only  ones  upon  which  works  of  improvement, 
surveys  or  examinations  have  been  in  progress  during  my  charge,  and 
consequently  the  information  herein  contained  is,  except  in  the  cases 
^bove  named,  largely  derived  from  the  reports  of  examinations  and  sur- 
veys made  by  my  predecessors. 

BA17000AS  RIVER,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  River  about  12  miles  above 
Philadelphia.  The  project  for  its  improvement  proposes  the  formation 
of  a  low- water  channel  6  feet  deep  from  the  mouth  to  Gentreton,  a  dis- 
tance of  7|  miles,  and  from  there  to  Mount  Holly,  a  distance  of  53  miles, 
a  channel  5  feet  deep.  The  estimated  cost  was  $83,000.  Of  this  |20,600 
have  been  appropriated  and  applied  on  the  lower  4  miles  of  the  river. 
The  last  appropriation  was  made  in  1882. 

In  relation  to  the  bridges  crossing  this  stream  Col.  J.  N.  Macomb, 
Corps  of  Engineers,  in  his  report  under  date  of  January  4, 1881,  states : 

The  tampike  bridge  crossiog  the  river  about  1  mile  above  tbe  mouthy  is  a  double 
Bwing  bridge  witb  two  openings  of  45  feet  eacb.  Camdeu  and  Am  boy  Railroad  Bridge 
is  a  bingle  swing  with  an  opening  of  30  feet.  Tbe  bridge  is  built  at  a  beud  in  the 
river,  and  the  pier  stands  at  an  angle  with  the  currents,  offering  much  difficulty  to 
vessels  passing  np.  Bridgeboroogh  bridge  is  a  draw  sliding  along  the  axis  of  the 
bridge.  The  width  of  opening  is  30  feet.  Gentreton  bridge  is  a  single  swing  with  an 
opening  of  30  feet.  The  narrowness  of  these  openings  is  now  a  considerable  obstroc- 
tion  to  river  traffic,  which  the  proposed  improvement  would  render  relatively  much 
ip^ater.    (Report  Chief  of  Engineers,  1881,  page  798.) 
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PRANKPORD   CREEK,  PENNSYLVANIA. 

J  This  creek  flows  eastward  throu^jli  the  iiorthcru  part  of  the  city  of 
PlMladelphia.  An  appropriation  of  $10,000  in  1882  was  applied  to 
dredging  a  7-foot  low- water  channel  from  the  mouth  to  Horseshoe  Bend, 
near  Bridge  street,  or  for  a  distance  of  aboat  half  a  mile. 

The  creek  is  crossed  by  five  bridges,  as  follows :  At  the  mouth,  by  a 
railroad  bridge  with  draw.span  openings  of  about  5u  feet;  one-half  mile 
above  the  mouth,  by  the  Bridge  Street  Highway  Bridge,  with  a  draw- 
span  opening  of  about  33  feet;  1  mile  above  the  mouth,  by  Orthodox 
Street  Bridge,  with  draw-span  openings  of  about  30  feet ;  2^  miles  abore 
the  mouth,  at  about  the  head  of  navigation,  by  the  Pennsylvania  Rail- 
road Bridge,  and  also  by  Fairmount  Avenue  Bridge;  the  last  two  are 
without  draws.  The  grounds  of  the  Frankford  Arsenal  are  between  the 
mouth  of  the  creek  and  Bridge  street. 

The  officers  previously  in  charge  of  this  district  considered  that  if 
this  creek  was  to  be  improved  by  the  General  Government,  the  two 
'lower  bridges  should  be  rebuilt,  so  as  to  give  an  available  clear  open- 
ing of  not  less  than  100  feet. 

Frankford  Greek,  being  entirely  within  the  limits  of  Philadelphia,  is 
being  regulated  by  the  city,  and  therefore  for  several  years  past  no 
further  appropriation  has  been  recommended  for  its  improvement. 

PENSAUKEN  CREEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  Eiver  about  opposite  the 
mouth  of  Frankford  Creek.  An  examination  of  it  was  ordered  by  Con- 
gress in  1882,  and  the  officer  then  in  charge,  after  such  examination, 
reported  that  it  was  not  worthy  of  improveraeut. 

The  distance  between  the  mouth  and  the  head  of  navigation  at  Fork 
Landing  is  about  6  miles,  and  in  this  distance  the  creek  is  crossed  b^' 
three  bridges,  all  of  which  are  without  draws.  The  creek  has  some 
commerce,  which,  from  the  absence  of  draw-bridges,  is  restricted  to  canal- 
boats  and  scows.  The  high- water  depth  of  the  stream  is  from  5  to  G 
feet.    No  appropriation  has  ever  been  made  for  its  improvement. 

SCHUYLKILL  RIVER,  PENNSYLVANIA. 

The  project  for  its  improvement  proposes  the  formation  of  an  im- 
proved channel  from  its  mouth  to  Chestnut  Street  Bridge,  in  the  city  of 
Philadelphia,  a  distance  of  7^  miles,  from  24  to  18  feet  deep.  The  esti- 
mated cost  of  this  improvement  was  $500,000,  of  which  $368,750  have 
been  appropriated  and  applied. 

Between  the  mouth  and  Chestnut  Street  Bridge  the  river  is  crossed 
by  the  following  bridges :  Penrose  Ferry  Highway  Bridge,  1 J  miles  from 
mouth,  with  two  draw-span  openings,  each  of  about  180  feet ;  Baltimore 
and  Ohio  Railroad  Bridge,  5^  miles  from  mouth,  with  a  draw-span  of 
two  openings,  each  75  feet  wide ;  Philadelphia,  Wilmington  and  Balti- 
more Railroad  Bridge,  combined  with  a  highway  bridge,  known  as  the 
Gray's  Ferry  Bridge,  about  6J  miles  from  mouth,  with  single  draw-span 
of  about  50  feet  opening ;  Pennsylvania  Bailroad  Bridge,  6|  miles  from 
mouth,  with  a  draw-span  of  two  openings,  each  about  75  feet  wide; 
South-Street  Bridge,  6^  miles  from  mouth,  with  a  draw-span  of  two 
openings,  each  75  feet  wide.  Between  Chestnut  street  and  the  Fair 
mount  dam,  a  distance  of.fibout  1  mile,  the  river  is  crossed  by  the 
Chestnut  Street  Bridge,  the  Market  Street  Bridge,  the  Pennsylvania 
Railroad  Bridge,  and  the  Callowhill  Street  Bridge,  all  without  draws. 
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WOODBURY  CREEK,  NEW  JERSEY. 

This  creek  discharges  intx)  the  Delaware  River  aboat  8  miles  below 
Philadelphia,  or  nearly  opposite  Fort  Mifflin.  It  Ibnna  pnrt  of  the 
southern  boundary  line  of  site  for  defeuses  at  lied  Dank,  N.  J.  The 
project  for  its  improvement  propose<l  the  formation,  by  dredging,  of  a 
higli-water  channel  8  feet  deep  between  the  month  and  the  village  of 
Woodbury,  a  distance  of  about  4  miles,  at  an  estimated  cost  of  $15,000. 

In  1882  an  appropriation  of  $5,000  was  made  for  its  improvement,  but 
beyond  a  small  expenditure  for  a  survey  the  money  has  been  withheld 
until  the  funds  available  will  permit  the  formation  of  the  proposed  chan- 
nel in  a  single  season. 

The  creek  is  crossed  by  two  bridges  between  its  month  and  Wood- 
bury, viz,  at  IJipiles  above  the  mouth  by  a  highway  bridge  with  a  draw- 
span  opening  of  33  feet,  and  by  the  Grown  Point  Boad  Bridge,  1^  miles 
higher  up,  with  a  draw-span  of  29  feet  opening.  The  commercial  sta- 
tistics of  1882  indicate  that  117  barges,  75  sloops,  18  schooners,  and  66 
steam  vessels  passed  into  the  creek  in  that  year. 

MANTUA  CREEK,  NEW  JERSEY. 

This  creek  discharges  into  the  Delaware  Eiver  at  a  point  about  10 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed,  at 
an  estimated  cost  of  $35,000,  the  formation  of  a  low- water  chaunel  10 
feet  deep  at  the  mouth,  dimiuishing  to  4  feet  deep  at  the  town  of  Man- 
tua, situated  about  11  miles  above  tbe  mouth. 

In  1882  an  appropriation  of  $3,000  was  made,  but  these  funds  have 
been  withheld  until  further  appropriation  should  be  made.  No  further 
appropriations  have  been  recommended  of  late  years. 

The  creek  is  crossed  by  five  bridges  between  the  mouth  and  Mantua, 
as  follows :  A  railroad  bridge  and  a  highway  bridge  at  Paulsborough, 
with  draw-span  openings,  respectively,  of  35  and  40  feet;  a  railroad 
bridge  and  a  highway  bridge  at  Berkley  without  draw,  and  a  highway 
bridge  at  Mantua,  also  without  draw. 

DARBT  GREBE,  PENNSYLVANIA. 

This  creek  discharges  into  the  Delaware  Biver  about  14  miles  below 
Philadelphia.  The  river  and  harbor  act  of  August  6, 1886,  provided  for 
its  examination.  No  appropriation  has  been  made  for  its  improvement 
and  the  officer  in  charge  in  reporting  thereon  did  not  consider  it  worthy 
of  improvement.  Between  its  mouth  and  the  village  of  Darby,  a  dis- 
tance of  about  7  miles,  it  is  crossed  by  five  bridges,  the  lower  three  of 
which  are  provided  withdraws.  The  remaining  two  permanent  bridges 
are  upon  the  upper  half  mile  of  the  creek. 

RIDLEY  CREEK,  PENNSYLVANIA. 

This  stream  discharges  into  the  Delaware  Biver  about  16  miles  below 
Philadelphia.  An  examination  of  the  creek  was  ordered  by  Congress 
in  1880.  The  officer  in  charge  reported  that  private  parties  were  en- 
gaged in  its  improvement.  This  work  has  been  carried  to  completion 
to  a  point  about  1  mile  above  the  mouth. 

At  about  half  a  mile  above  the  mouth  the  creek  is  crossed  by  two  rail- 
road bridges,  one  of  which  is  provided  with  a  draw,  the  other  is  a  per- 
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manent  bridge.  About  1  mile  above  the  uioutb  is  a  highway  bridge 
without  a  draw.  Above  this  poiut  there  is  navigation  only  at  high  wa- 
ter. 

CHESTER  CREEK,  PENNSYLYAKIA. 

This  stream  discharges  into  the  Delaware  Biver  at  Chester,  Pa.  A 
survey  of  the  creek  was  ordered  in  1880  and  in  1881  and  1882 ;  $6,000 
wore  appropriated  for  its  improvement.  This  amount  was  expended  in 
dredging  a  channel  7  feet  deep  between  the  mouth  and  the  Third  SStreet 
Bridge,  a  distance  of  about  1,600  feet.  During  t'he  winter  of  1882-'83 
the  local  authorities  of  Chester  pla<2ed  a  bridge  across  the  creek  at  a 
point  about  1,000  feet  above  the  mouth.  The  stream  is  crossed  by  five 
Bridges  within  a  distance  of  about  3,000  feet  above  the  mouth.  The 
lower  of  these  bridges  is  provided  with  a  draw-span  of  about  50  feet 
opening,  the  other  four  bridges  are  without  draws. 

BACCOON  BIYEB,  NEW  JEBSET. 

This  stream  discharges  into  the  Delaware  Biver  at  a  point  about  18 
miles  below  Philadelphia.  The  project  for  its  improvement  proposed, 
at  an  estimated  cost  of  (18,000,  the  formation  of  a  channel  from  3  to  4 
feet  deep  at  low  water  from  the  mouth  to  Swedesborough,  a  distance 
of  about  9}  miles. 

In  1882  an  appropriation  of  $3,000  was  made,  but  beyond  the  cost  of 
an  examination  no  expenditures  have  been  made,  and  the  balance  is  held 
to  await  further  appropriations. 

The  river  is  crossed  by  four  bridges,  two  of  which  are  located  at 
Bridgeport  and  two  at  Swedesborongh ;  the  former  are  provided  with 
draw -spans,  but  the  latter  are  without  them. 

SALEM  RTVEB,  NEW  JERSEY. 

This  stream  discharges  into  the  Delaware  River  near  Port  Delaware, 
and  also  by  means  of  an  artificial  channel  at  a  point  about  10  miles 
above  the  natural  mouth.  The  original  project  proposed  the  dredging 
of  a  channel  8  feet  deep  at  low  water  through  the  bar  at  its  mouth  and 
the  deepening  of  the  channel  through  the  shoals  between  the  mouth  and 
Hoxie's  Landing ;  $14,500  have  been  appropriated  for  its  improvement, 
of  which  about  $13,000  have  been  expended. 

There  are  four  bridges  below  Sharptown,  two  of  which  cross  the 
natural  river  and  two  over  the  artiOcial  channel  previously  alluded  to. 
These  bridges  are  all  provided  with  draws. 

NORTH  BRANCH  OF  THB  SUSQUEHANNA  BIVEB,  PENNSYLVANIA- 

This  part  of  the  Susquehanna  Biver  is  understood  to  exi^nd  firom 
Wilkes  Barre  to  the  north  boundary  line  of  Pennsylvania,  a  distance  of 
about  100  miles.  Nb  general  project  for  the  comprehensive  improve- 
ment of  the  river  has  ever  been  adopted,  but  the  appropriations  aggre- 
gating $45,000,  have  been  applied  to  obtaining  a  low- water  channel  3 
or  4  feet  deep  through  the  worst  obstructions.  The  commerce  of  the 
river  is  trifling  and  mainly  confined  to  rafts.  No  further  apppropria- 
tions  have  been  recommended  Ibr  its  improvementfor  several  years  past. 

The  river  is  crossed  by  a  number  of  railroad  and  highway  bridges, 
which  are  presumably  without  draws.  The  reports  which  are  available 
do  not  give  information  as  to  the  number,  location,  and  character  of 
tiiese  bridges. 
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THOBOUGHFABE  BUKNINa  BACK  OF  THE  OOBAN  BETWEEN  CAPE  MAY 
AND  GREAT  BAT  NORTH  OF  ATLANTIC  CITT,  NEW  JBRSET. 

The  river  and  harbor  act  of  Aogast  5, 1886,  provided  for  the  exami- 
nation of  this  water  roate.  No  appropriation  has  ever  been  made  for 
its  improvement. 

Between  Gape  May  City  and  Great  Bay,  a  distance  of  aboat  63  miles, 
the  ThoroQghfare  is  crossed  by  nine  bridges,  as  follows:  Highway  bridge 
near  Holly  Beach;  railroad  bridge  near  Anglesea;  highway  bridge  near 
Sea  Isle  Gity;  railroad  bridge  near  Sea  Isle  Gity ;  highway  bridge  near 
Ocean  Gity ;  highway  bridge  near  Atlantic  Gity,  and  three  railroad 
bridges  near  Atlantic  City.  All  of  these  bridges  are  provided  with 
draws  with  from  20  to  50  feet  openings. 

It  is  not  known  that  any  of  the  foregoing  bridges  were  constracted 
nnder  any  provisions  or  limitations  imposed  by  Gongress  or  the  Secre- 
tary of  War,  bat  they  have  probably  been  erected  under  State  or  local 
authority. 

Very  respectfully,  your  obedient  servant, 

Henbt  M.  Bobebt, 
Lieut  Col  o/EngiMeri. 

The  Ghief  op  Engineers,  F.  S.  A. 


bepobt  of  mb.  williau  f.  smith,  united  states  agent. 

United  States  Bngineee  Office, 

Wilmirtgiortj  DeL^  January  10, 1887. 
Oenebal:  In  compliance  with  instructions  contained  in  General 
Order  No.  7,  Headquarters  Gorps  of  Engineers,  United  States  Army, 
Washington,  D.  G.,  November  30, 1886,  inviting  attention  to  8ectioi]^4 
of  the  river  and  harbor  act  approved  August  5,  1886, 1  have  the  honor 
to  submit  a  copy  of  a  report,  made  under  my  direction  by.  Mr.  Gharles 
Humphreys,  assistant  engineer,  containing  all  the  information  which 
oould  be  obtained  at  this  time  relating  to  bridges  that  do  or  will  inter- 
fere with  free  and  safe  navigation  of  the  rivers  and  harbors  in  my  dis- 
trict. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  Smith, 

United  States  AgenU 
The  Chief  of  Engineers,  U.  S.  A. 


beport  of  hr.  charles  humphrbts,  assistant  engineer. 

United  States  Engineer  Ofvics, 

Wilmington,  Del,  JoniMry  6, 18S7. 
Gkneral:  In  compliance  with  your  verbal  inertructioDe  I  have  the  honor  to  make 
the  following  report  on  bridges  crossing  navigable  streams  in  your  district : 

MAURICE  RIVER,  NEW   JERSEY. 

At  MlUville  there  is  a  pivot  draw-bridge  of  two  spans  of  41  feet  each  in  the  clear, 
only  one  span  available  for  navigation ;  this  span  can  be  widened  to  45  feet  by  re- 
moving one  sidewalk  of  the  draw. 

In  case  side- wheel  boats  shonldbe  put  on  this  river  they  would  not  come  above  this 
bridge.  This  bridge  is  not  therefore  considered  an  obstruction  at  present.  The  struct- 
ueis  iron,  in  good  working  order  belongs  to  Cumberland  County,  New  Jersey. 
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At  Manricetown  there  is  a  roIliDg  draw -bridge  of  one  span  of  58  fce^  4  inches  in  tfae 
clear;  this  is  a  wooden  strnctore.  Vessels  and  steamers  pass  this  brid^  at  flood  tide 
without  special  difficulty,  but  going  down  stream  at  ebb  tide  are  carried  against  the 
right-hand  channel-pier.  To  avoid  l^is  danger  a  line  of  fender-piling  SSO  feet  losg 
shoald  be  built,  as  shown  by  red  line  on  sketch  transmitted  herewith.  This  bridge  be- 
longs to  Cumberland  County.  There  is  about  5  feet  on  the  bar  at  mean  low  water; 
the  tide  rises  f^om  5.5  to  6  feet. 

HARBOR  AT  WILMINGTON,  DELAWARE. 

At  Third  street  there  is  a  draw-bridge  opened  and  shut  by  hand.  The  commeree  of 
this  harbor  demands  that  this  bridge  should  be  maneuvered  by  steam  as  is  done  at 
Market  street,  the  next  bridge  above.  This  bridge  belongs  to  New  Castle  County, 
Delaware. 

BEOADKILN  RIVER,  DELAWARE. 

At  ''Drawbridge,"  Del.,  there  is  a  draw-bridge  of  two  spans  of  38.5  feet  and  37.9 
feet  in  the  clear.  The  present  project  calls  for  40  feet  width  of  channeL  This  bridge 
is  not  considered  a  serious  obstacle  at  present. 

BROAD  CREEK,  DELAWARE. 

The  Delaware  Division  of  Philadelphia, Wilmington  and  Baltimore  Railroad  croesei 
this  stream  2,000  feet  below  the  turning-basin,  the  head  of  navigation,  on  a  woodee 
bridge  without  a  draw.  The  channel-span  of  this  structure  is  32  feet  wide  in  the 
clear,  with  20  feet  headway  above  mean  low  water.  The  present  project  calls  for 
50  feet  width  of  channel.  This  bridge  4s  a  serious  obstruction.  It  should  have  a 
draw-span  of  56  feet  in  the  clear  to  permit  the  passage  of  side- wheel  boats.  About 
three-fourths  of  the  commerce  of  this  stream  will  pass  this  bridge  when  the  present 
project  is  completed.  The  present  200-ton  propeller-boat  has  to  lower  her  pilot-house 
and  smoke-stack,  and  all  vessels  have  to  lower  their  masts,  before  passing. 

About  200  feet  below  the  turning-basin  there  is  a  county  bridge  with  two  draw- 
spans  of  30  feet  and  29.3  feet.  This  bridge  answers  lAie  needs  of  present  commerop, 
but  it  will  probably  have  to  be  widened  to  56  feet  when  the  present  project  is  com- 
pleted.   It  is  not  considered  a  serious  obstruction  at  present 

SAINT  JONHS  RIVER,  DELAWARE. 

There  is  a  draw-bridge  at  Barker's  Landing  with  34  feet  clear  width  of  span.  This 
is  a  wooden  structure,  and  is  so  much  decayed  that  it  will  probably  be  necessary  to 
build  a  new  bridge  in  a  year  or  two.  There  is  no  tender  cmiployed,  and  the  steameri 
and  vessels  have  to  make  landings  above  and  below  this  bridge  to  open  and  shut  the 
draw.  This  bridge  is  a  serious  obstruction.  The  bar  at  the  mouth  of  this  stream  will 
probably  require  two  long  Jetties,  in  order  to  deepen  it  sufficiently  to  run  a  successful 
propeller-boat:  but  the  nver  has  been  navigated  by  a  double-engine  side-wheel  boat 
of  light  draught. 

In  case  the  bar  at  the  mouth  is  not  improved,  it  will  be  necessary  to  resort  toside> 
wheel  boats;  for  this  reason  these  draws  should  be  56  feet  in  the  clear.  The  draw- 
bridge at  Lebanon  has  a  clear  span  of  32  feet ;  this  span  should  be  widened  to  50  feet 
in  the  clear  and  provided  with  a  tender.  All  passing  boats  and  vessels  have  to  do  their 
own  maneuvering  at  present.  Both  of  these  bridges  could  be  widened  to  38  feet  at 
small  expense.  The  width  of  38  feet  is  sufficient  for  sailing  vessels  and  propellers. 
Thero  is  about  one  foot  depth  on  the  bar  at  mean  low  water.  The  tide  nsee  about 
5  feet. 

DUCK  CREEK,   DELAWARE. 

Thero  is  a  pivot  draw-bridge  about  7  miles  below  Smyrna,  clear  span  38  feet.  This 
bridge  is  in  good  order  and  provided  with  a  tender.  Althongh  this  bridge  excludes 
side-wheel  boats  it  is  not  oonsiderod  a  serious  obstruction  at  present,  for  the  reason 
that  the  commerce  of  the  stroam  is  carried  in  vessels  and  steamers  not  over  30  feet 
wide.  These  vessels  and  steamers  have  to  w«iit  for  the  tide  to  cross  the  bar  at  the 
mouth  of  Duck  Creek.  In  case  this  bar  is  not  deepened  it  may  be  necessary  to  use 
side- wheel  boats.  This  would  require  a  width  of  draw  of  56  feet.  This  is  a  countj 
bridge.  There  is  about  3.5  to  4  feet  on  the  bar  at  mean  low  water.  The  tide  rises 
about  6.7  feet 

SUSQUEHANNA  RIVER.  MARYLAND. 

McClenahan  <&  Bro.,  Port  Deposit,  Md.,  write  as  fallows: 

•  •  •  "The  Baltimore  and  Ohio  Railroad  has  a  bridge  for  the  use  of  its  Philadel- 
phia branch,  crossing  the  Susquehanna  at  Watson's  Island.    This  bridge  is  over  a  mile 
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in  length,  withoat  any  draw,  and  has  7  piers  in  the  riyer  of  heavy  masonry,  with  the 
ends  up  the  river  rounded  instead  of  pointed,  and  consequently  offering  considerable 
obstruction  to  the  passage  of  ice. 

'*  It  has  two  channel-span^  each  90  feet  above  mean  tide,  but  forms  a  serious  ob- 
Btrnction  to  the  free  navigation  of  the  river,  inasmuch  as  schoouers  carrying  125  tons 
and  upwards,  in  passing  up  and  down  the  river  to  and  from  Pmrt  Deposit  and  Lapi- 
dum,  are  obliged  to  'strike'  their  topmasts  in  order  to  pass  under  the  bridge. 

''A  large  portion  of  the  tonnage  coming  up  the  river  to  the  above  places  is  from 
Virginia  and  North  Carolina,  and  requires  the  use  of  sea-going  vessels :  but  now  an 
increase  in  freight  has  become  necessary  to  induce  the  captains  to  load,  because  of  the 
trouble,  expense,  and  detention  in  striking  their  topmasts  at  this  bridge. 

"  When  the  channel-spans  of  this  bridge  were  being  put  up,  temporary  piling  was 
driven  in  the  channel  of  the  river,  on  which  cribs  filled  with  stone  were  placed. 
It  is  now  alleged  that  the  stoi^es  from  these  cribs  were  allowed  to  drop  into  the  chan- 
nel. Only  part  of  the  piles  were  taken  out.  It  is  such  an  important  matter  that 
I  would  suggest  an  investigation  of  it.  There  is  another  matter  to  which  I  would 
invite  your  attention,  and  that  is  the  present  gorged  condition  of  the  ice  in  this  riyer 
and  the  causes  of  it.  No  more  opportune  time  than  the  present  could  be  afforded  for 
viewing  it.  There  is  no  doubt  but  what  the  piecs  of  the  Baltimore  and  Ohio  Rail- 
road Bndge  as  constructed  are  one  of  the  main  causes." 

CHOPTA27K  RIYXR,  MARYLAND. 

There  is  a  piYot  draw-bridge  at  Denton  belonging  to  the  county.  It  has  two  spans 
available  for  navigation  of  41  and  42  feet  each  in  Uie  clear.  These  spans  can  be  widened 
to  47  feet  at  small  expense. 

The  present  project  of  improvement  calls  for  75  feet  channel  width  above  this  bridge. 
This  bridge  is  considered  an  obstruction  and  should  be  widened  to  56  feet  in  the  clear. 

At  Dover  there  is  a  county  bridge  with  draw-span  of  about  56  feet  in  the  clear. 
This  structure  is  not  considered  a  serious  obstruction  at  present,  although  I  am  in- 
formed that  the  present  side-wheel  boats  have  only  18  inches  clearance. 

POGOIIDKS  RIVSB,  MARYLAND. 

Capt.  Willard  Thomson,  superintendent  Eastern  Shore  Steamboat  Company^  writes: 
'*  There  are  two  bridges  on  said  river,  one  Just  above  and  one  Just  below  rocomoke 
City.  The  bridge  Just  below  the  town  is  a  railruad-bridge  in  good  condition,  with 
draw  66  feet  wide.  The  bridge  above  the  town  is  a  foot  and  carriage  bridge,  and  is 
in  very  bad  condition,  with  draw  50  feet  wide.  The  draw  of  this  bridge  suooid  be 
made  56  feet  wide,  and  the  bridge  thoroughly  overhauled.  As  it  is  now  the  draw  is 
troublesome  and  dangerous  to  pass  through.  The  bridge  is  in  a  very  dilapidated 
condition  generally.'' 

CAMBRIDGE  HARBOR,  MARYLAND. 

[Under  examination.] 

There  is  a  draw-bridge  with  two  spans  of  '28  feet  each  between  the  upper  and  lower 
harbor.  This  bridge  is  not  a  serious  obstruction  at  present,  but  if  the  upper  harbor 
is  improved  by  the  Government,  as  is  desired  by  the  citizens  at  present,  the  draw 
should  be  increased  to  56  feet. 

Very  resi>eotfully.  your  obedient  servant, 

CiiAS.  Humphreys, 

Aanstant  Engineer, 

General  Wm.  F.  Smith, 

United  States  AgenU 


SUPPLEMENTARY  BEPOET  OF  MR.  WILLIAM  F.  SMITH,  UNITED  STATES 

AGENT. 

United  States  Engineer  Office, 

Wilmington^  Del.,  January  11,  1887. 
General:  In  addition  to  tbo  Inidfjea  reported  on  tbe  10th  instant, 
in  comiiliance  with  General  Order  2^o.  7,  Headquarters  Corps  of  En 
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giDeers,  1886,  that  do  or  will  interfere  with  free  and  safe  navigatioD,  t 
have  the  honor  to  submit  the  following : 

INLAND  WATER-WAY  FBOH  OHINCOTJSAGUE  BAY,  VIRGINIA,  TO  B£LA- 
WAREy  AT  OR  NEAR  LEWES,  DELAWARE. 

At  Ocean  City  the  Wicomico  and  Pocomoke  Bailroad  cross  Chinoo- 
teague  Bay  on  a  draw-bridge  about  26  feet  clear  span.  At  Fenwick's 
Island  there  is  a  bridge  over  ^^  the  Narrows  "  without  a  draw. 

When  navigation  is  opened  between  Little  Assawoman  Bay  and  In- 
dian River  Bay,  which  is  a  part  of  the  route  of  the  "  inland  water-way 
from  Ghincoteague  Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes, 
Delaware,"  these  bridges  will  be  obstructions  to  navigation  antil  there 
is  a  draw  of  66  feet  clear  span  placed  in  each  of  them. 
Very  respectfully,  your  obedient  sei^^ant, 

Wm.  p.  Smith, 

United  SUvUs  Ageni. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  LIEUTENANT-COLONEL  PETER  O. 

GINEERS. 

United  States  Engineer  Office, 

Waahingtouy  D.  C,  December  16, 1886. 
Sir  :  In  reply  to  instructions  contained  in  General  Orders  TSo.  7,  cur- 
rent series,  Headquarters  Corps  of  Engineers,  United  States  Army,  I 
submit  herewith  copies  of  reports  made  by  me  under  date  of  November 
6, 1884,  on  the  bridge  known  as  the  ^Aqueduct,"  and  under  date  of  Sep- 
tember 10,  1884,  on  the  structure  known  as  the  *•  Long  Bridge."* 

The  circumstances  detailed  in  these  reports  have  not  altered  since 
the  dates  thereof,  and  the  structures  ^^  interfere  with  free  and  safo  nav- 
igation" to  the  same  extent  to-day  that  they  did  then. 
Very  respectfully,  your  obedient  servant, 

Peter  O.  Haihs, 
lAeuU  Col.  of  E%giiMerB. 

The  Chief  of  Engineers,  U.  S.  A. 


report  of  lieutenant-colonbl  william  p.  oraighill,  corps  of 

engineers. 

United  States  Engineer  Office, 

Baltimore^  Md,^  January  27, 1887. 
General  :  I  had  the  honor  January  6, 1887,  to  make  a  report  in  com- 
pliance with  the  instructions  contained  in  Oeneral  Order  Ko.  7,  from  your 
headquarters,  series  of  1886,  in  which  a  special  communication  relative 
to  Elk  Biver,  West  Virginia,  was  promised.  Since  that  date  I  have  been 
to  Charleston. 


'These  reports  are  omitted, having  already  been  transmitted  to  Congress, to  \ 
ply  with  the  requirements  of  the  river  and  harbor  act  of  July  5,  1884,  and  printed  as 
Senate  Ex.  Doc,  No.  12,  Forty-ninth  Congress,  first  session. 
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Beference  is  requested  to  the  report  of  October  30, 1884,  made  in  oon- 
Biderable  detail,  which  was  printed  and  may  be  foond  in  Senate  Ex.  Doc. 
No.  12,  Forty-ninth  Congress,  first  session,  and  to  the  report  of  Mr. 
Scott.  See  page  1590,  Appendix  CO,  Annual  Report  bf  Chief  of  Eu- 
irineers,  L886.  The  situation  is  much  the  same  as  then  explained,  with 
the  following  additions : 

A  new  bridge  has  been  built  on  the  Elk  River  at  Charleston,  which 
haB  a  height  somewhat  greater  than  the  others.  It  was,  like  them, 
built  under  State  law,  aud  is  too  low  in  view  of  the  possibilities  of  the 
future  increaae  of  navigation,  especially  as  the  importance  of  that  por- 
tion of  Elk  River  has  been  enhanced  by  the  greater  depth  of  water 
caused  by  the  Dam  No.  6,.on  the  Great  Kanawha  below  it.  The  bridges 
are  not,  however,  obstructions  to  navigation  at  this  time. 
Very  respectfully,  your  obedient  servant, 

Wm.  p.  Cbaighill, 
Lieut  Col.  of  Engineers. 

Tq  the  Chief  of  Engineers,  U.  S.  A. 


bepobt  of  mb.  s.  t.  abebt,  united  states  agent. 

United  States  Engineer  Office, 

WasMngtonj  D.  C,  December  28, 1886. 

Genebal  :  In  compliance  with  the  instructions  contained  in  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  November  30, 1886,  requiring  me  to  report  "  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  free  and  safe  navigation,"  I  have  the  houor  to  submit  the 
following  statement : 

It  is  reported  that  the  railroad  bridge  under  the  control  of  the  Rich- 
mond and  Danville  Railway  Company,  built  across  the  Pamunky  River, 
Virginia,  at  White  House,  about  30  miles  above  West  Point,  interferes 
with  free  and  safe  navigation.  The  complaint  made  is  that  the  channel 
through  the  draw  is  too  narrow,  and  that  the  bridge  is  not  perpendicu- 
lar to  the  line  of  the  current.  The  available  width  of  opening  ^s  reported 
to  be  45  feet.  Vessels  passing  through  the  draw  are  swept  against  one 
or  tbe  other  side  of  the  opening,  and  are  injured  by  the  bolts  and  tim- 
bers of  the  fenders. 

A  similar  objection  has  been  made  to  a  bridge  built  by  the  Alexandria 
and  Fredericksburg  Railroad  over  the  Keabsco  Creek,  Virginia.  This 
creek  enters  the  Potomac  River  about  28  miles  below  Washington,  D.  C. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

S.  T.  Abert, 
United  JStates  Agent 

Brig.  Gen.  James  C.  Duane, 

Chief  of  JBngineers,' U.  8.  A. 


BEPOBT  OF  captain  F.  A.   HINMAN,   CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolk^  Ta.,  January  24,  18^7. 
General:  In  accordance  with  General  Order  is'o.  7,  Iloadquaiior-i 
Corps  of  Engineers,  United  States  Army,  series  1886,  relative  to  Mo- 
tion 4  of  the  rivet  and  harbor  act  of  August  6^  1886, 1  have  the  honor 
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to  report  as  follows  upoa  bridges,  &c.,  in  this  district  which  interfere 
with  free  and  BB,fe  navigation. 

On  October  31, 1884,  I  made  a  report  on  this  subject  which  has  been 
transmitted  to  Congress  and  printed  in  Senate  Ex.  Dpc.  No.  12,  Forty 
ninth  Congress,  first  session. 

On  April  20, 1885, 1  made  another  report  on  the  Norfolk  and  West- 
ern  Railroad  .bridges  over  the  eastern  and  southern  branches  of  the 
Elizabeth  River  (copy  herewith).  This  report  was  submitted  by  yon, 
through  the  Secretary  of  War,  to  t  he  Attorney-General  of  the  United 
States,  and  on  June  16, 1885,  the  latter  gave  an  opinion  on  the  same 
(copy  herewith),  of  which  the  following  is  an  extract: 

•  ••••#• 

Upon  consideration,  I  am  of  opinion  that  the  faots  set  forth  in  the  papers  are  not  id 
themselves  snfflcient  to  authorize  a  judicial  proceeding  against  said  company  <a  be- 
half of  the  United  StaU9f  and  that  for  this  purpose  aathority  from  Congress  is  needed. 

In  my  communications  to  you  of  May  8  and  25 1885  (copies  herewith), 

I  reported  that  these  bridges  had  been  modified  accordingly.    •    •    • 

It  IS  understood  that  no  further  action  has  been  taken  regardin^r  the 

foregoing.    The  above  cover's  all  facts  within  my  knowledge  and  all 

information  attainable  by  me  relative  to  this  sulgect. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HmMAN, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  V.  S.  A. 


LCTTER  OF    CAPTAIN  F.  A.    UINMAN,    CORPS    OF    BNOINEEBSj  TO  THE  CHIEF  OF  Elf- 

GINEERS. 

United  States  Enoineeb  Office, 

Norfolk,  Va.,  April  20, 1885. 

Genrral:  I  have  the  honor  to  state  as  follows:  Ou  the  11th  instant  I  reported 
to  you  that  the  Norfolk  and  Western  Railroad  Company  proposed  to  make  certain 
moidifications  of  its  bridges  over  the  Eastern  and  Southern  branches  of  the  Elizabeth 
River,  Virginia ;  that  I  understood  that  the  company's  general  superintendent  in- 
tended to  see  you  personally  regarding  the  matter,  and  that  I  was  preparing  a  re- 
port on  the  same,  which  report  is  now  respectfully  submitted,  as  follows : 

In  December  last  the  United  States  Advisory  Board  to  the  Board  of  Harbor  Commis- 
sioners of  Noifolk  and  Portsmouth,  Ya.,  received  from  the  said  Boud  of  Harbor  Com- 
missioners a  communication,  dated  December  16  last,  transmitting  copy  of  a  letter 
dated  December  15  last  (copy  herewith),  from  the  Engineer  of  the  Norfolk  and  Western 
Railroad,  requesting;  permission  to  strengthen  the  company's  bridge  over  the  Eastern 
Branch  of  the  Elizabeth  River  by  trestling,  &q.  The  Board  of  Harbor  Commissionen 
also  requested  tho  opinion  of  the  Advisory  Board  regarding  same.  The  Advisory 
Board  gave  an  opinion,  January  7  last  (copy  herewith),  adverse  to  the  request. 

Later  the  Advisory  Board  received  an  invitation  from  the  Board  of  Harbor  Com- 
missioners, dated  the  19th  ultimo  (copy  herewith),  to  meet  the  Board  of  Harbor  Com- 
missioners, the  Saperintendent,  and  also  the  Engineer  of  the  Norfolk  and  Western 
Railroad  Company,  on  the  23d  ultimo,  at  which  time  the  last  two  were  to  submit  to 
the  Board  of  Harbor  Commissioners  an  application  (copy  herewith,  dated  the  83d 
ultimo)  for  permission  to  drive  piles  for  strengthening  the  Norfolk  and  Western  Rail- 
road Company's  bridees  over  the  Eastern  and  Southern  branches. 

The  Advisory  Board  accepted  the  invitation,  and  I  of  conrse  accompanied  the  Board, 
being  a  member. 

The  plans  (three  copies  herewith)  of  the  company  were  submitted  and  ezplahicd 
at  the  meeting  by  the  company's  aforesaid  officers.  My  views  were  asked  tbereoo, 
and  I  eave  them  snV>8tantially  as  follows:  I  stated  that  the  said  communication  of 
the  Advisory  Board  dated  January  7  last  still  applied  to  the  plans  proposed  for  the 
Eastern  Branch  Bridge,  and  tiat  it  also  applied  generally  to  that  proposed  for  the 
Southern  Branch  Bridge ;  thai  the  solid  approaches  to  each  bridge  materially  con- 
tracted the  water-way :  that  both  bridges  crossed  the  channel  obliquely,  and  that 
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coofleqaently  the  pieis  offered  a  greater  obstruction  to  the  correnta  than  if  at  right 
angles.  I  called  attention  to  the  bar  that  had  reformed  Inst  below  the  Eastern 
Branch  Bridge  since  the  Government  had  dredged  that  locality  to  a  depth  of  25  feet 
at  mean  low  water  in  1683,  stating  that  it  was  dne  in  a  great  measnre  to  the  faalty 
construction  of  the  bridge.  I  also  referred  to  the  additiooal  pier  (larger  than  the. 
others)  proposed  for  a  new  draw,  for  which  no  compensation  is  to  be  made  as  regards* 
water-way,  and  objected  to  the  width  of  the  proposed  draw  as  being  too  narrow. 
Finally,  I  stated  that  in  my  opinion  the  company  should  apply  to  the  Honorable  the 
Secretary  of  War  for  permission  to  modify  the  bridges,  and  not  to  the  Board  of  Harbor 
Commissioners,  as  the  latter  had  no  Jurisdiction  in  the  matter.  In  support  of  this 
I  cited  the  act  constituting  the  Board  (copy  herewith),  which  does  not  refer  to 
bridges,  stated  the  course  pursued  in  relation  to  other  bridges,  &g. 

However,  the  Board  of  liarbor  Commissioners  did  grant  the  permission  by  letter  of 
the  24th  ultimo  (copy  herewith),  which  was  accepted  by  the  company  by  letter  of  the 
26th  nltimo  (copy  herewith). 

Aside  from  the  foregoing  I  bnve  not  been  consulted  at  all  by  the  company.  I  ob- 
tained the  aforesaid  copies  of  the  plans  b^  applying  to  the  company's  Chief  Engineer 
for  them,  and  Mr.  W.  H.  Peters  has  fhrnished  me  with  the  foregoing  copies  of  the 
correspondence  between  the  Board  of  Harbor  Commissioners,  of  which  he  is  a  mem- 
ber, and  the  officials  of  the  railroad  company.  By  permission  of  the  Advisory  Board 
I  have  had  free  access  to  the  records  of  the  Board. 

A  copy  of  my  report  to  you,  dated  October  31  last,  relative  to  these  bridges,  with 
map  accompanying,  is  transmitted  herewith.  I  also  submit  with  this  a  map  of  the 
site  of  the  Eastern  Branch  Bridge,  and  a  section  of  the  river  at  same,  from  my  survey, 
just  completed. 

The  folio wiag  table,  which  is  self-explanatory,  gives  data  relative  to  the  Eastern 
Branch  Bridge : 


Anthority, 
AjLEuuMmu.    '^•W.Coe. 

Total  length feet.. 

Width  ofilniw do... 

Total  area  of  water-way  tbroagh  bridges  at  mean  low  water square  feet. . 

Total  area  of  water-way  through  draw  at  mean  low  water do. . . 

It  will  be  observed  that  the  shape  of  my  section  of  the  draw  differs  materially  from 
Mr.  Coe's.  as  well  as  the  sections  near  each  pier. 

The  following  gives  the  areas  of  the  cross-sections  of  the  wat«r-way  at  various  points 
on  the  Eastern  Branch,  shown  on  the  accompanyiog  map,  as  well  as  the  area  of  the 
oblique  section  at  the  Eastern  Branch  Bridge : 

Square  feet 

Cross-section  at  AB 11,900 

Cross-section  at  GH 14,250 

Section  at  Eastern  Branch  Bridge 11,235 

Croes-eection  at  CD 13,410 

Cross-section  atEP 22,050 

It  will  be  noticed  that  the  section  at  the  bridge  is  smaller  than  any  of  the  others^ 
although  oblique. 

In  all  probability  the  valuable  area  Just  above  the  Eastern  Branch  Bridge  will  some- 
time be  dredged  to  correspond  with  that  below  by  parties  interested  in  it,  and  the 
channel  at  the  bridge  should  be  made  equally  as  good. 

It  is  evident  that  the  company's  plans  are  not  strictly  temporary.  No  businesslike 
guarantee  is  given  that  new  structures  will  ever  be  built. 

The  Board  of  Harbor  Commissioners  was  created  solely  for  ''the  preservation  and 
improvement  of  the  harbor.^'  It  is  not  thought  that  the  Board's  action  in  thisrospect 
is  in  that  direction. 

In  conclusion  I  have  to  report  that,  in  view  of  the  foregoing,  I  am  of  the  opinion 
that  the  said  plans  should  not  be  executed,  and  respect  fully  request  your  instructions 
>  as  to  the  course  to  be  pursued  by  me  if  the  company  attempts  to  carry  them  out  nn- 
der  the  anthority  granted  by  tho  Board  of  Harbor  Commissioners. 
Very  re^>eotfullyy  your  obedient  servant, 

F.  A.  HiNMAir, 
Captain  of  Engineers, 
The  Chief  of  Enoinekrs,  U.  8.  A. 

(Throogh  Lieut.  Col.  William  P.  Craighill,  Corps  uf  Engineers,  U.  S.  A.) 
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(Flrrt  iBdonement) 

UmiKD  States  Exginker  Office, 

JtaHimore,  Md,,  April  23,  1885. 
•  Bespeotfdlly  forwarded  to  the  Ch^t^f  of  Er^s^ticers. 

%te  importance  of  the  Norfolk  uud  Western  Railroad  to  Norfolk  U  iiQch  as  to  jaati^ 
a  ulasonaole  coliceasion  to  that  company  in  the  way  of  allowing  a  temporary  incoa- 
▼euience  to  navigation  while  they  are  strengthen io;;;  their  bridges,  if  the  law  allows 
it,  and  no  undne  obstrnotion  to  navigation  be  permitted.  It  is  doubtful  whether  the 
iurisdiction  of  the  Harbor  Board  extends  to  the  bridges  in  question.  The  draws  were 
badly  located  iu  the  beginning  and  without  sufiQcient  regard  to  the  rights  of  navi- 
gators. The  best  solation  of  the  difficulty  is  a  permanent  and  proper  rearrangement 
of  the  brid;:;r8  at  once,  taking  into  consideration  all  the  interests  involved.  The  Ume 
asked  by  tiie  railroad  for  their  temporary  makeshifts  in  the  way  of  trestling  seems  too 
long,  even  if  any  concession  in  that  direction  be  made;  The  question  of  the  jurisdie* 
tiofi  of  the  Harbor  Board  in  this  matter  and  of  the  power  and  duty  of  the  Secretary 
of  War  or  other  officials  of  the  United  States  are  legal  in  character,  and  no  opinion 
with  reference  to  them  is  expressed  by  me. 

Wx.  P.  Craiohhx, 
Lieut  CoL  o/Engkiden 


LEtTBR  or  CRIK9  KITOIKBER  OF  TRK  NORFOLK  AND  WK81«RN  RAILROAD  COMPAHT, 
TO  THS  PRESIDENT  OJP  BUAlCD  OF  HARBOR  COMMI88IOKER8,  OF  NORFOLK,  VIE- 
OINZA. 

Norfolk  and  Western  Bailroad  Company, 
Office  Superintendent  Eastern  Division, 

Norfolk,  Fa.,  Deomber  15,  1884. 
Dear  Sir  :  We  liave  in  contemplation  the  use  of  a  considerably  heavier  type  of  en- 
gines on  the  eastern  division  (Norfolk  to  Lynchburg)  of  onr  line  than  are  at  present 
in  use,  and  this  necessitates  the  strengthening  of  some  and  the  entire  removal  of  other 
of  our  bridges.  This  work  is  now  in  hand,  and  we  desire  to  pnsh  it  vigorously  next 
summer  in  order  to  avail  ourselves  of  the  heavier  engines  for  our  fall  traffic.  Our 
plans  contemplate  the  teraporar^r  trestling  of  our  bridge  across  the  East  Branch  of 
the  Elizabeth  River,  until  snch  time  as  we  can  mature  our  plans  and  arrange  to  put 
in  a  new  strncture.  We  would  respectfully  ask  permission  to  temporarily  trestle  this 
structure  in  spans  of  25  feet,  said  trestles  to  remain  for  a  period  of  four  years,  except 
fdt  such  portions  as  may  have  been  replaced  by  a  new  structure,  which  will  be  built 
subject  to  yonr  approval. 

Very  respectifally,  yours, 

W.  W.  CoE, 
Cki^  Engineer, 
Mr.  Chas.  Reid, 

Preeident  Board  HarJfor  CommiaeionerSf 

Norfolk,  Vos 


letter  of  united  states  advisort  board  to  the  president  of  board  of 
harbor  commissioners  of  norfolk,  virginia. 

Norfolk,  Ya.,  Jomnarg  7, 1885. 

Dear  Sir:  We  have  to  acknowledge  the  receipt  of  yonr  communication  of  the  16th 
ultimo,  transmitting  copy  of  a  communication  dated  the  15th  ultimo,  from  Mr.  W.  W. 
Coe.  Chief  Engineer  Norfolk  and  Western  Railroad  Company,  relative  to  proposed 
moaification  of  the  company's  bridge  over  the  Eastern  Branch  by  placing  trestles 
under  it  in  spans  of  25  feet,  and  asking  onr  opinion  '<  as  to  the  effect  of  additional 
structures  at  this  point  upon  navigation  and  upon  the  flow  of  currents  there." 

As  neither  plan  of  the  bridge  nor  map  of  its  site  accompanied  Mr.  Coe's  letter,  oar 
obflftrman  requested  of  him  more  definito  information.  To  date  he  has  only  famished 
us  that  contained  in  bis  letters  of  the  20th  ultimo  and  3d  instant,  respectively  (eopira 
herewith),  which  modifies  his  first  plan,  as  will  be  evident  to  vou.  However,  it  is 
understood  that  this  bridge,  from  abutment  to  abutment  (exclusive),  Is  about  640  feet 
in  length.  Deducting  from  this  the  three  piers,  presumed  to  be  10  feet  each,  loaves 
610  feet  for  total  clear  water-way.  The  clear  water-way,  exclusive  of  the  draw  space, 
is  about  5G0  feet,  which  it  is  probably  proposed  to  divide  into  twelve  spans  of  from 
45  to  50  feet  each,  supported  by  nine  trestles  4  feet  each,  making  36  feet  oMi^onel 
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obstruction  in  all,  or  about  6  per  cent,  of  the  total  clear  water-way,  width  only  con« 
sidered. 

The  Btrnotnres  proposed  would  probably  be  obstructions  for  some  crafts  that  now 
pass  under  the  bridge  and  not  through  the  draw.  They  would  also  act  on  the  cur- 
rent and  change  the  regimen  of  the  river  to  the  detriment  of  navigation. 

This  bridge  is  already  an  obstruction  to  navigation,  the  draw  being  improperly 
placed  and  not  wide  enough  nor  deep  enough.  Of  course  a  suitable  draw  should  bo 
bnllt  without  further  delay,  and  now  is  the  time  to  do  it. 

In  view  of  the  foregoing,  this  Board  advises  yon  not  to  consent  to  the  modification 
proposed  by  the  company  for  this  bridge. 
Yours  truly, 

W.  T.  Truxtun, 
Commodore  J  United  States  Navy, 
and  Chairman  of  the  Board. 

F.  A.   HlNMAN, 

Captain  of  Engineers,  U.  S,  A, 

C.  O.    BOUTELLE, 

Assistant,  Uniled" States  Coast  and  Geodetic  Survey. 
Mr.  Chas.  Heid, 

Fresideitt  Board  Harhor  Commissioners,  Norfolk,  Fa. 


IJRTER  OF  THE  CHIEF  ENGINEER  OF  THE  NORFOLK  AND  WESTERN  RAHJtOAD  COM- 
PAJKT  TO  THE  CHAIRMAN  UNITED  STATES  ADVISORT  BOAILD. 

Norfolk  and  Western  Railroad  Company, 
Boanoke,  Boanoke  County,  Virginia,  January  3,  1885. 
Dear  Sir:  I  send  herewith  suggestions  for  strengthening  our  bridge  across  East 
Branch,  Elizabeth  River,  by  temporary  tr«stling.    Please  note  that  in  the  plans  sug- 
gested the  bridge  is  supported  by  piles  at  intervals  of  50  feet,  and  that  the  clear  span 
between  piles  supports  wonld  be  46  feet. 

We  wonld  like  at  an  early  date  to  make  a  practical  test  of  the  plans  submitted  by 
driving  one  pile  at  the  center  of  each  span,  ezceptinff,  of  course,  the  draw-span ;  al- 
lowing the  same  to  remain  not  longer  thau  two  weeks,  unless  permission  should  in 
the  mean  while  be  granted  us  to  proceed  with  the  work  of  supporting  the  bridge  in 
the  manner  indicated. 

I  would  most  respectfully  ask  that  permission  be  granted  us  to  make  the  above- 
mentioned  test  at  an  early  date. 
Tours  very  truly, 

W.  W.  COE, 
Chirf  Engineer. 
W.  T.  Truxtun, 

Commodore,  U.  8.  N.,  Chairmavi  Advisory  Board, 

Norfolk  and  Portsmouth  Harbor  Commissioners,  Norfolk,  Va. 


ijbttbr  of  the  general  superintendent  of  the  norfolk  and  western  rail- 
road to  the  president  of  the  board  of  harbor  commissioners  of  norfolk, 
virginla. 

Norfolk  and  Western  Bailroad  Company, 

Boanoke,  Boanoke  County,  Virginia,  March  36,  1856. 
Dear  Sir:  The  putting  into  operation  of  the  coal  pier  at  Lambert's  Point,  and  the 
large  quantities  or  coal  oonseqently  to  be  carried  over  our  eastern  division  to  that 
point  through  Norfolk,  compels  this  oompftny  to  take  immediate  steps  to  provide  new 
and  heavier  motive  power  to  supply  the  place  of  the  old  and  lighter  enuipment,  that 
is  now  nearly  worn  out.  Before  this  can  be  done  it  is  necessary  for  tne  company  to 
xebnild  or  strengthen  a  number  of  its  bridges.  The  most  important  of  these  are  the 
bridges  over  the  East  and  South  branches  of  Elizabeth  River. 

The  company  has  prepared  plans  for  the  renewal  of  these  bridges  with  structures 
adapted  to  the  heavier  class  of  engines.  A  plan  of  the  proposed  new  structure  over 
the  Eastern  Branch  is  submitted  herewith. 

Over  the  South  Branch  we  propose  to  replace  the  present  spans  with  lattice-girders 
on  the  same  iron  columns. 

In  consequeRce  of  the  company  having  to  expend  large  sums  of  money  at  other 
points  on  the  line  in  renewing  bridges  that  cannot  be  temporarily  strengthened,  it 
will  be  impracticable  to  renew  the  Elizabeth  River  Bridges  at  this  time. 

ENG  8a— 165 
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ft 
It  is  onr  intention  to  complete  South  Branch  Biidge  in  1886,  and  the  Eaatem  Braocik 
Bridge  in  1887. 

The  purpose  of  this  application  is  to  obtain  from  yonr  honorable  Board  permissioo 
to  support  the  bridge  over  the  Eastern  Brauch  of  Elizabeth  Riyer  with  pile  trestki 
tn  spans  of  60  feet  centers ;  and  the  bridges  over  the  South  Branch  of  Elizabeth  River 
with  spans  of  1^  feet  centers,  as  per  plans  submitted. 

The  granting  of  the  privilege  to  begin  this  work  at  once  will  enable  this  com  pan  j 
to  make  immediate  arrangementts  for  heavier  locomotives,  so  that  this  verj  heavy 
ooal  traffic  to  your  city  can  be  handled  with  advantage  and  economy. 

Should  your  honorable  Board  refuse  this  application  the  coal  traffic  will  be  cur» 
tailed,  as  it  will  be  impracticable  to  haul  this  class  of  freight  from  Pocahontas  to 
Norfolk  and  compete  with  other  coal  ports. 

Having  the  interests  of  your  city  and  port  in  view,  I  trust  yon  will  see  fit  to  taka 
favorable  action. 
Respectfully, 

Joseph  H.  Sands, 
General  8uperin1miimL 
Chablss  Rsid,  Esq., 

Preeident  Board  of  Harbor  CommiBiioner$,  Norfolk^  Va. 


ubttbr  of  thb  boabo  of  harbor  commib8ionbr8  of  norfolk,  tisoilflay  to  tbb 
gbnbral  8uperintbmbknt  of  thb  nqrfolk  and  wb6tbrn  raiijk>ad. 

Harbor  Commissionbrs'  Office, 

Norfolk,  Fa.,  March  iU,  1885. 

Sir:  Your  letter  of  23d  instant,  asking  permission  to  strengthen  the  Norfolk  and 
Western  Railroad  bridges  across  the  Southern  and  Eastern  branches  of  the  Elizabeth 
River  by  driving  piles  as  temporary  support  to  those  bridges,  was  laid  before  the 
Board  at  its  meeting  yesterday,  and  duly  considered. 

In  accordance  witn  the  action  of  the  Board,  permission  is  hereby  granted  the  Nor 
folk  and  Western  Railroad  Company  to  drive  sundry  piles,  as  indicated  and  shown  in 
the  drawines  submitted,  to  support  and  strengthen  the  present  bridges  until  the  same 
are  removed,  repaired,  or  rebuilt,  upon  the  special  pledge  and  condition  that  all  piles 
driven  under  this  permit  shall  be  fully  and  entirely  removed  before  the  end  of  the 
year  1887. 

Your  offer  to  ffuarantee  that  the  depth  of  water  now  existing  in  the  eastern  brandi 
shall  be  maintained  at  the  company's  expense  so  Ions  as  the  supporting  piles  remain, 

Erovided  it  be  shown  to  the  satisfhotion  of  the  Boara  that  the  depth  of  water  there 
as  been  lessened  by  reason  of  the  piles  now  authorized  to  be  driven,  is  accepted  as  a 
condition  of  this  permit.  The  present  draw  is  complained  of  by  various  persons,  and 
we  desire  that  a  new  draw  be  placed  nearer  the  middle  of  the  river.  The  location 
laid  down  in  one  of  your  drawings  for  the  proposed  draw  will  be  acc^table  to  the 
Board  if  it  be  not  less  than  60  feet  wide,  for  which  purpose  an  additional  stone  pier 
will  become  necessair-,  and  the  same  is  hereby  authorized  to  be  built. 
Very  respectfmly, 

Charles  Rrid, 

FreoidmL 
Joseph  H.  Sands,  Esq., 

Omeral  Snq^eHntendemi  Norfolk  and  Weetem  Baiaroad  Companff, 

BoanokOj  Fs. 


LBTTEB  of  THB  GENERAL  SUPERINTENDENT  OF  THB  NORFOLK  AND  WESTERN  RAIL 
ROAD  TO  THE  PRESIDENT  OF  THE  BOARD  OF  ^ARBOR  COMMISSIONERS  OF  NORFOLK, 
VIROINIA.  _ 

Norfolk  and  Westbbn  Railroad  Company, 

Boamoke,  Va.,  March  88, 188&. 
Dear  Sir  :  I  beg  leave  to  acknowledge  receipt  of  your  fieivor  of  the  24th  instant, 
in  reply  to  mine  of  the  23d,  in  the  matter  of  strengthening  the  bridges  across  the 
Soutnem  and  Eastern  branches  of  Elizabeth  River. 

The  condif  ons  attached  to  this  permission  ate  entirely  satisfactory  to  this  eom- 
pany  and  are  accepted. 
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I  would  be  very  maoh  obliged  if  yon  would  make  an  arranffement  by  which  the 
depth  of  water  as  at  pieeent  exists  he  asoertained,  so  that  we  wHl  know  exactly  what 
we  may  hare  to  expect. 

In  conclusion,  I  beg  to  extend  to  yonrself  and  members  of  the  Board  my  appreci- 
ation of  their  conrtesy  in  connection  with  the  above  matter. 
Tours  truly, 

Joseph  H.  Sakds, 
Qtmeral  Superintendent. 
Charles  Reid,  Esq., 

Fneident  ef  Ms  Board  of  Harlwr  CommUeionerd, 

Norfolk,  Va.  * 


UBTTBB  OF  THE  GBIKF  OF  XNGINBEBS  TO  THE  8E0BBTART  OF  WAB. 

Office  of  the  Chief  of  ENOiXEEBSy 
United  States  Abmt, 
Waeklmgton,  D.  C,  ifay  1,  18U6. 
Sib:  The  riyer  and  harbor  act  of  July  5.  1884,  imposes  certain  duties  upon  the 
Seofetarr  of  War,  and  in  section  2  provides  tnat — 

"He  shall  also  report  whether  any  bridses,  causeways,  or  structures  now  erected. 
or  in  process  of  erection,  do  or  will  interfere  with  free  and  safe  navigation,  and  ir 
they  ao  or  will  so  inteifere  to  report  the  best  mode  of  altering  or  constructing  such 
bridges  or  causeways  so  as  to  prevent  any  such  obstructions.*' 

The  reports  upon  this  clause  were  not  received  in  time  for  submission  to  Congress 
at  Its  last  seesioD,  but  are  now  in  preparation  and  will  be  submitted  to  the  Secretaiy 
of  War  in  time  for  the  action  of  the  next  Congress.  Among  the  reports  received  is 
one  from  Capt.  F.  A.  Hiuman,  Corps  of  Eugineers,  reporting  that  the  bridges  of  the 
Norfolk  and  western  Railroad  Company  crossing  the  Southern  and  Eastern  branches 
of  the  Elizabeth  River  at  Norfolk,  Ya.,  obstruct  the  navigation  of  that  river,  and 
reconmiondiDg  certain  modifications  to  comply  with  the  requirements  of  the  act.  In 
the  meantime,  as  will  appear  from  the  accompanying  report  of  Captain  Hinman.  dated 
April  20,  the  Norfolk  and  Western  Railroad  Company  propose  to  enter  upon  the  work 
of  stiengtheninff  their  bridges  (with  the  ultimate  view  of  modifying  them)  in  such  a 
way  as  will  addfurther  obstructions  to  navigation,  and  while  as  stated  by  Lieut.  Col. 
W.  P.  Craighill,  Corps  of  Engineers,  in  forwarding  Captain  Hinman's  report,  ''the 
importanoe  of  the  Norfolk  and  Western  Railroad  to  Norfolk  is  such  as  to  Justify  a 
reasonable  concession  to  that  company  in  the  way  of  allowing  a  temporary  incon- 
venience to  navigation  while  they  are  strengthening  their  bridges,  if  the  law  allows 
it^  and  no  undue  obstruction  to  navigation  be  permitted,"  it  is  thought  that  the  sub- 
ject is  of  sufficient  importance  to  warrant  action  by  the  United  States  authorities,  if 
such  action  can  be  legally  taken.  The  report  required  by  the  section  of  the  river  and 
harbor  act  above  quoted  not  having  been  submitted  to  Congress,  it  is  doubtful  whether 
action  be  taken  under  it  in  the  absence  of  further  or  of  anv  other  legislation  on  the 
subject,  and  the  matter  is  accordingly  submitted  for  consideration  and  such  instruc- 
tions as  may  be  deemed  advisable. 

Very  respectfully,  your  obedient  servant, 

John  Newton, 
Chief  of  Engineers^ 
Brig,  and  Bvt.  Mttf.  Om, 
Hon.  Wm.  C.  Ekdicott, 

Seereiary  of  War. 


xxttbb  of  the  secbbtabt  of  wab  to  tbe  attorney- general. 

War  Department, 
WoBhingUm  City,  May  11,  186&. 
Sib  !  I  have  the  honor  to  invite  your  attention  to  the  inclosed  letter  dated  the  Ut 
instant,  from  the  Chief  of  Engineers,  and  aecompanyinff  papers,  from  which  it  will 
be  seen  that  the  bridges  of  the  Norfolk  and  Western  Railroad  Company  crossinff  the 
Southern  and  Eastern  branches  of  the  Etizabeth  River  at  Norfolk,  Ya^  obstaoict  the 
navigation  of  that  river.  It  will  also  be  seen  from  the  report  of  Capt.  F.  A.  Hinman, 
Corpi  of  Engineers,  inclosed  herewith,  that  the  said  company  propose  to  enter  upon 
the  work  of  strengdiening  their  bridges  (with  the  ultimate  view  of  modifying  them) 
in  iQol  %  way  as  will  add  Airther  obstruction  to  navigation. 
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It  is  tbonght  by  the  Chief  of  Engineers  th»t  the  subject  is  of  sufficient  importanos 
to  warrant  action  by  the  United  States  authorities,  if  such  action  can  be  legally  t«keii. 
I  beg,  therefore,  to  request  that  you  will  take  such  action  in  the  case  as  may  be  neces- 
sary to  protect  the  interests  of  the  Government. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Endicott, 

Seoretartfof  War, 
The  Honorable  the  ATTORNST-GsinBRAL. 


letter  of  the  attorney- general  to  the  secretary  of  war. 

Department  of  Justice, 

WoBkingion,  June  16,  1885. 
8ir:  I  return  herewith  the  papers  which  accompanied  your  letter  of  the  11th  altimo^ 
in  relation  to  the  bridges  of  the  Norfolk  and  Western  Railroad  Company  across  the 
Southern  and  Eastern  branches  of  Elizabeth  River  at  Norfolk.  Va. 

It  appears  by  these  papers  that,  in  the  view  of  officers  of  Engineers'  Department, 
those  bridges  are  already  an  obstruction  to  navigation,  and  that  the  work  of 
strengthening  them,  as  proposed  by  said  company,  will  add  to  the  obstruction.  This 
matter  is  thought  to  be  of  sufficient  importance  to  warrant  action  by  the  United  States 
authorities,  if  such  action  can  be  legally  taken. 

Upon  consideration,  I  am  of  opinion  that  the  facts  set  forth  in  the  papers  are  not  in 
themselves  sufficient  to  authorize  a  judicial  proceeding  against  said  company  {»5eJba// 
of  the  United  States,  and  that  for  this  purpose  authority  mm  Congress  is  needed.    In 

action  with  this  poii '    ••       -        -  ~ 

e  construction  of  a  i 
ablect  of  authority  < 
behalf  in  oases  like  the  present  is  fully  examined. 

I  suggest  that  the  proper  course  to  take  in  the  present  case  is  indicated  by  the  fol- 
lowing provision  in  section  2  of  the  act  of  July  5,  ]8d4,  chapter  229:  "He  (the  See- 
retary  of  War)  shall  also  report  (to  Congress)  whether  any  bridces,  causeways,  or 
structures,  now  erected  or  in  process  of  erection,  do  or  will  interfere  with  free  and 
safe  navigation,  and  if  they  do  or  will  so  interfere,  to  report  the  best  modo  of  alter- 
ing or  constructing  such  bridges  or  cause  ways  so  as  to  prevent  any  such  obstractions^" 
I  am,  sir,  very  respectfully, 

A.  H.  Garland, 
A  ttomejf-GeneroL 
The  Sxcbstart  of  War. 


LBTTBBS   of  CAPTAIN  F.  A.  HINMAN,  CORPS  OF  XNOINBSRS,  TO  THB  CHIEF  OF  XV- 

OINBEBS. 

1. 

United  States  Enoinebb  Officb, 

Norfolk,  Fa.,  May  8,  1885. 
Qenbral  :  I  have  the  honor  to  report  that  a  pier  has  been<plaoed  under  the  center 
of  each  of  the  six  spans  (other  than  the  draw-span)  of  the  Norfolk  and  Western  Bail- 
road  Companv's  bridge  over  the  Southern  Branch  of  the  Elizabeth  Biver,  Virginia, 
composed  of  four  piles  connected  together  about  as  shown  on  plan  of  same  sent  yoa 
with  my  report  thereon  of  the  20th  ultimo. 

very  respectfully,  your  obedient  servant, 

F.  A.  Hinman, 
Captain  of  Engine 
The  Chief  of  Enginbxrs,  U.  S.  A. 


2. 

United  States  Engineer  Officb, 

Norfolk,  Va.,  May  25,  1885. 
General  :  I  have  the  honor  to  report  that  three  piers  have  been  placed  nnder  each 
of  the  three  spans  (other  than  the  draw-span)  of  the  Norfolk  and  Weatem  Railrffft^ 

S-  Ex.  106 3 
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Compftny'8  bridge  over  the  Eastern  Branch  of  the  Elizabeth  River.  Virginia,  each 
con$06ed  of  four  pilee  connected  together  about  as  shown  on  plan  or  same  sent  you 
with  my  report  thereon  of  the  20th  altimo. 

Very  respectfolly,  your  obedient  servant, 

F.   A.    HiNMAN, 

CajHain  of  Engineers, 
The  Chief  of  ExoiNSKBa.  U.  8.  A. 


report  of  captain  w.  h.  bixby,  corps  of  engineers. 

United  States  Engineer  Office, 

WilmingUm^  N.  (7.,  December  18,  1886. 
Sir  :  In  accordance  with  the  instructions  of  General  Orders  No.  7^ 
Headquarters  Corps  of  Engineers,  United  States  Armj^,  Washington, 
D.  O.,  30th  Kovember,  1886, 1  have  to  submit  herewith  a  report*  upon 
the  bridges,  causeways,  &c.,  which  interfere  with  the  free  and  safe 
navigation  of  the  rivers  within  the  district  in  my  present  charge, 
Very  respectfully,  your  obedient  servant,         ^ 

W.  fl.  BlXBY, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  colonel  q.  a.  gillmorb,  corps  of  engineers. 

United  States  Engineer  Office, 

New  York,  January  22, 1887. 
General:  In  conformity  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  series  1886, 1  have  the  honor  to  submit  the  follow- 
ing report  upon  ^'  bridges,  causeways,  or  structures  now  erected,  or  in 
process  of  erection,"  that  ^'do  or  will  interfere  with  free  and  safe  navi- 
gation" within  the  district  in  my  charge. 

ASHLEY  RIVER,  SOUTH  CAROLINA. 

The  bridge  recently  built  across  this  river  at  Charleston  has  a  pivot- 
draw  of  two  openings  of  75.6  feet  and  76.8  feet,  respectively.  It  is  lo- 
cated near  the  west  bank  of  the  river. 

An  obstruction  is  formed  here  to  the  extent  that  some  difftculty  is  ex- 
perienced in  passing  through  when  tidal  currents  are  strong.  It  is 
probable  that  the  passage  would  be  easier  if  the  draw,  was  nearer  the 
center  of  the  river. 

BDISTO  RIVER,   SOUTH  CAROLINA. 

(1)  The  bridge  of  the  South  Carolina  Railroad  near  Branchville  has 
BO  draw.    It  is  a  single  fixed  span  wooden  bridge.     It  forms  no  oo- 
struction  at  present  while  navigation  is  confined  to  rafting,  ^^^  will  P™"- 
ably  do  so  when  the  Edisto  shall  have  been  improved  for  ^ght-craugnxi 
steamers,  as  contemplated  by  the  existing  project.  ^ 

•Theae  reports  are  omitted,  having  already  been  trananitted  to  Congrwa,  ^^la- 
bet  28,  \m  to  comply  with  the  requirementa  of  the  river  and  ^^^^l^t^^^^^  ' 
1884,  and  priutcd  in  Senate  Ex.  Doc.  No.  12,  Eorty-ninth  ConRrefea.  first  seaeion. 
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(2)  Three  country-road  bridges,  Coonert,  Bichardson's,  and  Ganaday's^ 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  navigation.. 
When  this  improvement  shall  have  been  accomplished  they  will  obstract 
the  passage  of  steamers.  At  present  they  do  not  interfere  with  raft 
navigation. 

(3)  The  Charleston  and  Savannah  Bailroad  Bridge  at  Jacksonboroogfa 
has  a  pivot  draw,  one  opening  48  feet  wide.  The  bottom  chord  is  at  an 
elevation  of  8  feet  above  high-water  mark.    It  is  a  new  stractare. 

The  bridge  itself  does  not  interfere  with  navigation,  but  the  passage 
for  rafts  as  well  as  the  draw-opening  is  obstructed  by  piles  of  the  former 
bridge,  which  were  not  cut  off  low  enough,  and  which  also  cause  an  ac* 
cumulation  of  drift-logs.  The  railroad  company  should  be  required  to 
remove  these  piles. 

SALKIEHATOHIE  BIVBR,  SOUTH  CAROLINA* 

(1)  Toby's  Bluff  Bridge  is  too  low,  and  one  bent  is  so  much  in  the 
channel  as  to  interfere  with  raft  navigation. 

(2)  The  Charles^n  and  Savannah  ^ulroad  Bridge  has  no  draw.  The 
opening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  op 
for  light-draught  steamers;  but  their  passage  is  obstructed  by  the 
bridge. 

BAVAimAH  RIYBB,  GEOBaiA. 

The  bridge  of  the  Port  Boyal  Bailroad,  about  4  miles  below  Augusta, 
Oa.,  gives  some  trouble  to  steamboats  at  high  stages  of  the  river,  al- 
tiiough  provided  with  a  draw  about  90  feet  wide.  The  trouble  is 
caused  by  the  structure  making  an  angle  of  about  75  degrees  with  the 
current,  the  piers  being  perpendicular  to  the  axis  of  the  bridge.  The 
draw  is  not  considered  to  be  located  near  enough  to  the  South  Garolina 
bank  of  the  river  to  afford  the  best  passage  for  steamboats. 

ALTAMAHA  RIVER,  GEORGIA. 

The  Savannah,  Florida  and  Western  Bailroad  Bridge  at  Doctortown^ 
has  no  draw.  The  steamboats  now  plying  on  the  river  have  low  pilot- 
houses and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigation,  how- 
ever, this  bridge  will  be  more  or  less  an  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  in  my  district,  known  to 
me,  which  ^<do  or  will  interfere  with  free  and  safe  navigation." 
Very  respectfully,  your  obedient  servant, 

Q.  A.  OlLLMORE, 

Colonel  ofEngineerBj 
JBvt  Maj.  Gen.y  U.  8.  A. 
Brig.  Oen.  James  0.  Duane, 

Chief  of  Engineersy  U.  S.  A. 


report  of  lieutenant  WILLIAM  M.  BLAOK,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Jacksonville^  Fla,^  December  21, 1886. 
Sir  :  In  compliance  with  (General  Order  No.  7,  Headquarters  Corps  of 
Engineers,  Washington,  November  30, 1886, 1  have  the  honor  to  report 


/ 
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that  to  the  best  of  my  knowledge  there  are  no  bridges,  canseways,  or 
Btructares  now  erected  or  in  process  of  erection  in  this  district  which 
do  interfere  with  free  and  safe  navigation. 

Begarding  the  bridges  over  the  Saint  John's  fiiver  and  its  tribata- 
ries,  1  would  respectfully  invite  attention  to  the  report  of  Oapt.  William 
T.  Eossell,  Gorps  of  Engineers,  dated  August  30, 1884,  to  the  effect 
that  there  were  none  that  interfere  with  navigation. 

The  following  railroad  bridges  will  have  to  be  arranged  with  draw- 
spans  should  the  rivers  they  cross  be  improved  by  the  United  States 
above  their  sites,  viz : 

Wiihlaoaoohee  Biver. — Bridge  at  Pemberton's  Ferry,  used  by  the 
Florida  Southern  and  South  Florida  Railroad  Companies;  bridge  at 
'^Withlacoochee,''  used  by  the  Florida  Bail  way  and  I^avigation  Com- 
pany. 

Pea8€  Biver. — A  bridge  between  Owens  and  Fort  Ogden,  used  by  the 
Florida  Southern  Bailroad  Company. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
First  Lieut  of  Engineers. 

The  Chief  of  Engineebs,  U.  S.  A. 


bbpobt  of  oaptain  b.  l.  hoxie,  oobps  of  engineers. 

United  States  Engineer  Office, 

Montgomery^  Ala,^  February  5, 1887. 
GeneraIi  :  In  compliance  with  General  Order  No.  7,  Headquarters 
Gorps  of  Engineers,  United  States  Army,  November  30, 1886,  inviting 
attention  to  section  4  of  the  river  and  harbo^*act,  approved  August  5, 
1886,  and  requiring  report  thereon,  I  have  thd*  honor  to  submit  the  fol- 
lowing report  of  structures  now  erected,  or  in  process  of  erection,  which 
do,  or  will,  interfere  with  free  and  safe  navigation. 

COOSA  RIYER,  GEORGIA  AND  ALABAMA. 

•  •••••  • 

The  Columbus  and  Western  Railway  Company  have  just  commenced 
building  a  bridge  across  the  Coosa  Eiver  near  Childersberg,  Ala.  it 
will  be  an  iron  bridge  650  feet  long.  Length  of  first  two  spans,  150  feet 
each ;  third  span,  200  feet,  and  fourth  span,  150  ieet.  JB eight  of  lower 
chord  above  lower- water  mark,  40  feet;  above  high-water  mark,  5  feet. 

The  piers  will  be  of  stone  upon  solid  rock  foundation.  There  will  be 
BO  draw  in  the  bridge,  but  the  200-foot  span  will  be  put  in  with  a  view 
to  make  a  draw  of  it  when  necessary. 

I  am  informed  that  the  Some  and  Decatur  Railroad  Company  con- 
template building  a  bridge  over  the  Oostenaula  River,  near  Rome,  Ga., 
but  I  have  as  yet  been  unable  to  ascertain  the  proposed  character  of 
the  structure,  or  to  get  any  definite  information  from  the  parties  inter- 
ested. 

OCMTJLGEE  RIVER,  GEORGIA. 

•  •••••• 

The  bridge  of  the  Covington  and  Macon  Railroad  (finished  October, 
1886),  crossing  the  Ocmulgee  River  about  1  mile  below  that  of  the  Cen- 
tral Railroad  at  Macon,  Oa.,  is  an  obstruction. 

This  bridge  is  located  on  the  site  of  the  Macon  and  Augusta  Railroad 
crossing,  and  connists  of  a  30-foot  span  from  the  abutment  on  the  right 
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bank  to  the  first  pier,  a  120-foot  span  to  tbe  second,  and  a  150-foot  span 
to  tbe  third ;  nnder  this  span  is  the  channel,  with  good  river  above  and 
below.  Another  150-foot  span  connects  with  the  fourth  pier,  which  is 
on  the  left  bank  of  the  river.  The  mouth  of  Walnut  Creek  is  crossed 
by  a  ] 80-foot  span  to  the  fifth  and  last  pier,  and  Irom  this  pier  to  the 
abutment  on  the  left  bank,  a  distance  of  300  feet,  there  are  twenty-one 
bents  of  trestle.  The  four  spans  are  of  Whipple  truss  with  22, 24J,  24J, 
and  27^  depth  of  truss,  the  lower  chord  being  30  feet  above  low  water. 
The  piers  consist  of  two  lOfoot  steel  tubes,  filled  with  concrete. 
Ko  arrangement  has  been  made  for  the  passage  of  steamboats. 

OOONEE  BIVEB,  aEOBaiA. 

•  •  •  •  •  •  • 

A  tramway  and  wagon  bridge  crosses  the  Oconee  River  at  Dablin, 
6a.  The  distance  from  abutment  to  abutment  is  265  feet,  and  is  crossed 
by  four  GO-foot  and  one  25-foot  spans.  Arrangement  has  been  made 
for  draw  on  the  right  bank,  both  of  the  60  foot  openings  being  available 
at  all  stages  of  water  for  the  passage  of  steamboats.  The  crossing  is 
in  tbe  bight  of  a  bend,  but  the  approach  is  good  in  both  directions ;  tbe 
draw  is  a  Howe  truss,  the  lower  chord  of  which  is  27  feet  above  low 
water.    Piers  are  of  trestle  anchored  with  rock. 

FLINT  BIYEB,  OEOBGIA. 

•  •••••• 

The  A.,  P.  &  L.  K.  B.  contemplate  building  a  bridge  across  the 
Flint  Biver  between  Albany  and  Montezuma  at  a  point  known  as  Gum 
Creek,  40  miles  below  Montezuma.    No  definite  iuformatiou  has  been 

received  from  the  parties  interested. 

•  •  .  •  •  •  •  • 

ALAfiAMA  BIYEB,  ALABAMA. 

A  wagon-bridge  crosses  this  river  at  the  town  of  Selma,  Ala. ;  it  is 
provided  with  a  draw-span  having  an  available  opening  for  navigation. 
The  location  of  the  bridge  and  of  the  draw-span  are  badly  chosen,  and 
the  draw  requires  supplementary  works  to  assist  the  passage  of  boats 
through  it. 

By  direction  of  the  Secretary  of  War  the  owners  of  the  bridge  were 
notified  April  19, 1886,  •  •  •  "to  prepare  a  channel  for  the  passage 
of  boats  between  the  pivot-pier  and  the  north  bank  for  all  stages  of 
water  exceeding  a  24-foot  stage ;  the  width  of  channel  to  be  75  feet,  and 
tbe  depth  4  feet  when  the  river  is  at  a  24foot  stage.  At  the  same  time, 
5  cast-iron  snubbing-posts  to  be  planted  securely  in  the  bank,  and  all 
as  indicated  in  the  accompanying  sketch.  This,  with  the  understand- 
xng  that  if  at  any  time  in  the  future  it  should  be  necessary  to  provide 
further  facilities  for  navigation,  the  bridge  company  shall  then  be 
required  to  alter  and  change  the  said  bridge  at  its  own  expense  in 
such  manner  as  may  be  proper  to  secure  free  and  safe  navigation  with- 
out impediment."    No  information  has  been  received  that  this  work  has 

been  done. 

•  •  •  •  •  •  • 

Very  respectfully,  your  obedient  servant, 

B.  L.  HoxiE, 
Captain  of  Engineers. 
The  OniEP  OP  Enoineebs,  U.  S.  A. 

Note.— Reference  to  such  bridges  as  were  reported  by  Captain  Hozie  to  comply 
with  river  and  harbor  act  of  1884,  are  omitted  in  the  above.  For  which  aee  Seaata 
Ex.  Doo.  No.  12,  Forty-ninth  Congress,  first  session. 
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repobt  of  majob  a.  n.  dambell,  oobps  op  engineebb. 

United  States  Engineer  Office, 

Mobile^  Ala.j  February  3, 1887. 
Sir  :  In  compliance  with  General  Orders  No.  7,  November  30, 1886, 
I  have  the  honor  to  report  the  railroad  bridge  (Alabama  and  Oreat 
Southern)  crossing  the  Tombigbec  River  at  Jones's  Blnff,  Alabama,  now 
erected,  interferes  with  free  and  safe  navigation. 

A  railroad  bridge  (West  Alabama)  is  in  process  of  erection  across  the 
Tombigbee  River  at  Jackson,  Ala.,  bat  in  the  absence  of  any  informa- 
tion as  to  the  set  of  the  current  at  different  stages  of  water  it  is  impos- 
Bible  to  state  at  present  whether  it  will  or  will  not  interfere  with  free 
and  safe  navigation. 

Very  respectfully,  your  obedient  servant, 

A.  N.  Dahbell, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  8.  A. 


BEPOBT  of  MAJOB  W.  H.  HEUEB,  COBPS  of  ENGINEEB8. 

OPFioif  United  States  Engineeb, 

New  Orleans^  La.j  December  16, 1886. 

Genebal  :  Referring  to  Oeneral  Orders  No.  7,  dated  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  Novem- 
ber 30, 1886,  directing  reports  to  be  made  as  to  whether  any  bridges, 
causeways,  or  structures  now  erected  or  in  process  of  erection  do  or 
will  intefere  with  free  and  safe  navigation,  I  have  the  honor  to  report 
as  follows  with  reference  to  my  district : 

On  the  Bayou  Teche,  Louisiana,  about  10  miles  below  Port  I(arr6, 
La.,  is  a  pile-bridge  without  a  draw  which,  if  not  remedied,  will  inter- 
fere with  the  free  navigation  of  this  stream.  Tbe  president  of  the 
police  jury  in  Saint  Landry  Parish  promises  to  have  the  bridge  so 
modified  that  it  will  not  interfere  with  navigatioR. 

On  the. following  streams  recently  examined  under  act  of  Congress 
of  August  6, 1886,  there  are  bridges  which,  if  the  streams  should  ever 
be  improved,  would  be  obstacles  to  navigation,  but  at  present,  as  the 
streams  are  not  navigable,  the  structures  are  not  obstacles: 

Bayou  Plaquemine^  Louisiana. — Just  inside  the  Bayou  Plaqnemine 
near  its  junction  with  the  Mississippi  Biver  is  a  solid-earth  dike  or 
causeway  built  across  the  bayou  by  order  of  the  police  jury.  This 
dike  was  built  about  twenty  years  ago. 

About  a  mile  away  from  the  Mississippi  Biver  there,  is  on  the  Bayou 
Plaqnemine,  a  pile-bridge  without  a  draw,  on  which  the  Texas  and  Pa- 
cific Bailroad  crosses  this  stream. 

Bayou  Vermillion^  Louisiana. — On  this  stream,  about  2  miles  below 
where  the  Morgan  Bailroad  crosses  the  stream  on  its  bridge,  is  a  low 
wooden  pile-bhdge  called  ^^Pinhook  Bridge '^  without  a  draw. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hexjeb, 


Tbe  Chief  of  Enginkebs,  U.  S.  A. 


Major  of  Engineers. 
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report  op  captain  j.  h.  willard,  corps  op  eng£nbbbs« 

United  States  Engineer  Office, 

VicJcaburg^  Miss.,  December  22, 1886. 

Sir  :  Beferring  to  Oeneral  Orders  Ko.  7,  current  series,  from  yoor 
office,  I  have  to  invite  attention  to  the  aunoal  reports  of  my  predecessor 
for  1885  and  1886,  and  to  special  reports  of  December  9, 1884,  and  Jane 
18, 1886,  giving  detailed  information  in  regard  to  obstractions  by  bridges 
of  South  Forked  Deer  Bivor,  Tennessee,  Big  Black  Biver,  Mississippi, 
and  Bed  Biver  at  Shreveport,  La. 

Chapter  180,  Laws  of  the  United  States,  approved  August  5, 1886, 
provided  in  the  item  of  $5,000  for  Big  Black  Biver,  Mississippi,  ^<  that 
no  part  of  this  appropriation  shall  be  used  until  the  State  of  Mississippi 
shall  have  first  caused  the  bridges  over  said  stream  south  of  theVicks- 
burg  and  Meridian  Bailroad  to  be  so  constructed  as  not  to  obstruct  the 
navigation  of  said  stream."  I  learned  informally  from  the  attorney- 
general  of  the  State  that  no  action  had  been  taken  by  the  State  as  yet, 
and  accordingly  made  no  recommendations  in  my  project  dated  August 
20, 1886.  No  appropriation  was  asked  in  the  Annual  Beport  for  1886, 
and  no  further  estimates  will  be  made  for  this  stream  until  the  bridges 
shall  have  been  rebuilt  to  afford  firee  navigation.  As  this  is  a  matter 
between  the  United  States  and  a  State,  it  is  submitted  that  the  officer 
in  charge  of  this  district  cannot  properly  enter  into  correspondence  with 
the  governor  on  the  subject 

Nothing  has  been  done  about  the  obstructions  in  South  Forked  Deer 
Briver,  and  no  complaints  in  regard  to  them  have  been  received  at  this 
office  since  the  letter  (376,  B.  and  H.,  1886)  forwarded  with  indorsement 
of  your  office  of  February  19, 1886. 

The  examination  and  report  on  the  shoal  in  the  west  draw-span  at 
Shreveport  was  reported  June  18, 1886,  and  a  letter  from  the  office  of 
the  Chief  of  Engineers  (f^,  '86)  was  transmitted  to  the  president  of  the 
railroad  company  July  17, 1886,  requesting  compliance  with  section  8, 
chapter  229,  Laws  of  the  United  States,  a^^^roved  July  5, 1884.  If  any- 
thing has  been  done  by  the  company  to  improve  the  obstructed  chan- 
nel I  have  not  heard  of  it. 

The  east  channel  is  sufficient  for  present  needs  of  commerce,  and  no 
complaints  have  been  received  at  this  office  from  any  person  interested 
in  the  navigation  of  Bed  Biver. 

The  same  company  is  now  replacing  tiie  wooden  draw-bridge  over 
Bayou  Macon  by  an  iron  draw-span.  This  information  has  been  re- 
ceived lately  firom  the  superintendent  in  charge  of  improving  Tensas 
Biver  and  Bayou  Macon,  Louisiana.  No  plans  or  information  in  regard 
to  the  proposed  construction  have  been  submitted  to  this  office. 

I  learn  to-day  that  the  Oeorgia  Padflc  Bailroad  Company  (narrow 
gauge)  has  begun  the  construction  of  a  bridge  over  Big  Sunflower  Biver 
above  Johnsonville,  Miss.  It  is  presumed  that  a  draw-bridge  is  con- 
templated; otherwise  complaints  would  have  been  made  by  persons  in- 
terested in  the  navigation  of  this  stream,  either  to  this  office  or  in  Uie 
public  prints. 

No  plan  or  other  information  have  been  furnished  by  the  company. 
Very  respectfully,  your  obedient  servant, 

J.  H.  WiLLABD, 


The  Chief  of  BNamEEBs,  U.  S.  A. 


Captain  of  Engineers. 
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bbpost  of  oaptain  henby  8.  tabeb,  corps  of  engineers 

United  States  Engineer  Offioe, 

Little  Bock^  Ark.^  February  3, 1887. 

General  :  In  aooordanoe  with  the  reqairemeDts  of  General  Orders 
No.  7,  dated  Headquarters  Oorps  of  Engineers,  United  States  Army, 
Washington,  D.  0.,  November  30,  1886,  that  there  are  no  bridges, 
canseways,  or  stniotares  now  erected,  or  in  process  of  erection,  that  do 
or  will  interfere  with  the  free  and  safenavigation  of  any  improved  river, 
or  improved  reach  of  river,  in  this  district. 

The  following  bridges  over  streams  for  which  appropriations  have 
been  made  and  not  yet  expended  do  interfere  with  the  free  and  safe 
navigation  of  snch  streams,  viz : 

'  A  wagon  bridge  at  Bocky  Grossing,  apon  the  Petit  Jean  Biver.  This 
bridge  shoold  be  altered  withont  delay,  as  improvements  are  to  be  be- 
gan as  soon  as  the  water  reaches  a  proper  stage. 

The  following  bridges  over  streams  for  which  appropriations  have  been 
recommended  will  interfere  with  the  fjnee  and  safe  navigation  of  these 
streams  when  improved,  viz : 

One  railroad  bridge,  owned  and  operated  by  the  Memphis  and  Little 
Bock  Bailroad,  over  the  Oache  Biver,  Arkansas. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Lonis,  Iron 
Mountain  and  Southern  Bailway  Company,  over  the  same  river. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis,  Arkansas 
and  Texas  Bailroad  Oompany,  over  the  Saint  Francis  Biver  at  or  near 
the  town  of  Saint  Francis,  Ark. 

One  railroad  bridge,  owned  and  operated  by  the  Saint  Louis  and  San 
Francisco  Bailroad  Company,  over  the  Arkansas  Biver  at  or  near  Tulsa^ 
in  the  Indian  Territory. 

One  railroad  bridge,  owned  and  operated  by  the  Missouri,  Kansas  and 
Texas  Bailroad  Company,  over  the  Arkansas  Biver,  about  2  miles  above 
the  mouth  of  Grand  Biver,  Indian  Territory. 

A  bridge  over  the  Saline  Biver,  near  Bison,  Ark.,  owned  and  operated 
by  the  Saint  Louis,  Arkansas  and  Texas  Bailway  Oompany,  interferes 
with  the  free  and  sate  navigation  of  that  river  from  February  1  to  June  1 
each  year. 

There  is  a  bridge  in  process  of  erection  over  the  Poteau  Biver,  Arkan- 
sas, that  will  be  an  obstruction  to  the  free  and  safe  navigation  of  that 
river.  This  is  being  built  by  the  Saint  Louis  and  San  Francisco  Bail- 
way  Company. 

These  two  latter  cases  are  instances  of  bridges  over  streams  navigable 
by  the  laws  of  the  United  States,  though  the  particular  reach  spanned 
by  these  bridges  has  never  been  improved  by  the  General  Government. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

H.  S.  Taber, 
Captain  of  Engineers. 

Brig.  Gen.  James  O.  Duane, 

Ohitf  of  Bngineersy  U.  8.  A. 


report  of  major  a.  mackenzie,  oorps  of  engineers. 

United  States  Engineer  Office, 

Bock  Island,  IlLy  December  14, 1886. 
General:  General  Orders  No.  7,  Headquarters  Corps  of  Engineers^ 
United  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
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or  shore,  draw-span  is  not  more  than  85  feet,  a  width  insafficient  for 
the  safe  passage  of  rafts  of  the  ordinary  size,  even  when  gaided  by 
steamers,  without  further  assistance  from  shears  or  booms  properly  con- 
structed and  placed.  In  addition,  the  right  draw-span  is  frequently  re- 
duced in  navigable  width  by  siicumulations  or  jams  of  floating  logs, 
which  lodge  against  the  square,  up-stream  face  of  the  pier  to  the  right 
of  the  draw-pier.  This  pier  should  be  altered  in  plan,  or  a  sheer  should 
be  placed  above  it  to  divert  floating  bodies  to  the  adjoining  spans,  and 
a  boom  should  be  placed  along  the  left  bank  to  assist  rafts  in  making 
the  left  draw-span. 

I  understand  that  parties  interested  in  the  navigation  of  the  Chippewa 
Biver  have  endeavored,  but  without  success,  to  induce  the  bridge-own- 
ers to  place  booms,  as  required  by  the  terms  of  the  act  of  the  legislature 
authorizing  the  construction  of  the  bridge. 

Very  respectfully,  your  obedient  servant, 

^  Ohas.  J.  Allen, 

Major  of  Ungineers. 
Brig.  Gton.  James  G.  Duane, 

OkiefofUngineerSj  U.  8.  A. 


BEPOBT   OP  LIBUTBNANT-OOLONEL  J.  W.  BARLOW,  CORPS   OF   ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

Chattanooga^  Tenn.^  January  26,  1887. 

General  :  In  compliance  with  General  Orders  No.  7,  Headquarters 
Corps  of  Engineers,  November  30, 1886, 1  have  the  honor  to  submit  the 
following  report,  having  reference  to  ^'  bridges,  causeways,  or  structures 
now  erected  or  in  process  of  erection,'^  that  "do  or  will  interfere  with 
free  and  safe  navigation"  upon  the  Tennessee  and  Cumberland  rivers 
and  navigable  tributaries. 

1.  Five  bridges  spanning  the  Tennessee  Eiver  are  of  this  character, 
forming  complete  or  partial  obstructions,  as  hereinafter  shown,  viz : 

(a)  The  bridge  which  is  now  an  absolute  barrier  to  ordinary  steamers 
is  located  at  Florence,  Ala.,  and  was  built  by  the  Memphis  and  Char- 
leston Bailroad  Company,  upon  a  branch  line  of  tbat  road  connecting 
Florence  with  the  main  line  at  Tuscumbia,  about  7  miles  distant. 

At  the  time  of  its  construction,  this  point  was  considered  the  head  of 
navigation  on  the  Tennessee  Biver,  as  the  Mussel  Shoals,  just  above, 
practically  closed  this  river  to  vessels  of  all  classes.  The  piers  of  this 
bridge  are  quite  near  together,  and  being  placed  at  an  angle  to  the  cur- 
rent, which  is  very  swifb,  render  the  passage  of  vessels  extremely  diffi- 
cult and  dangerous. 

This  bridge  is  built  for  combined  railroad  and  carriage  traffic,  has  no 
draw,  is  of  17  spans  of  about  100  feet  length,  and  has  an  elevation 
above  high  water  of  only  IJ  feet  and  above  low  water  of  about  33i 
feet  It  was  built  with  reference  to  light  traffic,  and  is  not  consid- 
ered sufficiently  strong  to  admit  the  passage  of  the  heaviest  engines  and 
trains  in  general  use  on  other  roads.  It  is  a  total  barrier  at  all  stages 
of  the  water  to  steamlx^ts  of  the  usual  size  plying  upon  our  western 
rivers. 

In  view  of  ^he  near  completion  of  the  Mussel  Shoals  Canal,  and  its 
being  opened  to  navigation  within  the  next  twelve  months,  and  the  in- 
crease of  the  commerce  of  the  Tennessee  consequent  upon  communica- 
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tion  tx)  its  upper  tributaries,  it  would  appear  to  be  obligatory  in  the  in- 
terests of  navigation  that  this  Florence  bridge  be  abated,  or  be  modified 
to  the  extent  of  the  removal  and  reconstruction  of  at  least  three  of  its 
piers.  The  new  piers  should  be  placed  parallel  with  the  current  of  the 
river,  and  the  distance  between  them,  owing  to  the  velocity  of  the  cur- 
rent, should  not  be  less  than  150  feet  in  the  clear,  the  middle  pier  of  the 
three  to  carry  a  turning  bridge. 

Information  hst^  reached  me  informally  that  commercial  interests  in 
that  region  will  soon  demand  a  bridge  adapted  to  heavier  traffic,  and 
pending  such  construction,  or  positive  action  looking  thereto,  I  urgently 
press  the  necessity  of  an  official  declaration  of  the  obstructive  character 
of  the  present  bridge  to  ^^  free  and  safe  navigation." 

In  this  connection,  reference  Is  respectfully  made  to  my  letter  of 
December  16, 1886,  to  the  President  etal  of  the  East  Tennessee,  Vir- 
ginia and  Georgia  Railway  Company,  and  the  reply  thereto,  dated  Jan- 
uary 8, 1887.    (Appendixes  A  and  B.) 

(6)  The  bridge  of  the  Memphis  and  Charleston  Bailway  at  Decatur, 
Ala.,  is  also  an  obstruction  to  the  present  and  prospective  commerce  of 
the  river.  It  consists  of  12  spans  of  about  154^' feet  average  available 
length;  it  has  the  narrowest  draw — 53^  feet — ot  any  bridge  crossing  the 
Tennessee  or  Cumberland  rivers.  It  is  readily  seen  that  with  an  in- 
creased commerce,  and  increased  size  of  steamboats  plying  upon  the 
river,  that  the  draw-span  should  be  enlarged  to  not  less  than  150  feet 
in  the  clear.    In  this  connection  see  Appendixes  A  and  B. 

(c)  The  bridge  of  the  Nashville,  Chattanooga  and  Saint  Louis  Bailway 
Company  at  Bridgeport,  Ala.,  is  an  obstruction  now  and  will  be  more 
so  in  the  future.  It  has  five  spans  of  an  average  length  of  about  140 
feet;  a  draw  of  only  65^  feet  in  width,  and  it  is  of  faulty  construction, 
so  as  to  present  a  constant  peril  to  life  and  property  even  to  the  small 
craft  that  now  have  to  pass  it.  As  in  the  case  of  the  Decatur  bridge, 
and  for  the  same  i^asons,  the  draw  should  be  enlarged  to  a  width  of  not 
less  than  150  feet  in  the  clear,  to  provide  even  the  present  commerce 
with  <'  free  and  safe  navigation.'' 

In  this  connection  reference  is  made  to  my  letter  of  December  27, 
1886,  to  the  president  et  al.  of  the  Nashville,  Chattanooga  and  Saint 
Louis  Bailway  Company,  and  the  reply  thereto,  dated  January  19, 1887. 
(See  Appendixes  C  and  D.) 

(d)  The  bridge  at  Johnsonville,  Tenn.  (Nashville,  Chattanooga  and 
Saint  Louis  Bailway),  is  of  nine  spans,  each  of  about  164  feet  aver- 
age length,  having  a  draw  of  97  feet  width  (estimated).*  This  bridge 
is  rend^ed  a  serious  obstruction  by  reason  of  its  faulty  construction. 
The  river  is  undermining  its  draw-piers,  and  to  partially  prevent  this 
damage  the  company  has  deposited  large  masses  of  stone  in  the  water- 
way, thus  narrowing  the  channel  and  causing  the  formation  of  con- 
stantly enlarging  sand-bars  below  the  bridge. 

Navigation  reasonably  demands  that  this  obstructive  riprap  be  re- 
moved. The  piers,  in  my  judgment;^  should  be  rebuilt,  and  the  draw 
widened  to  not  less  than  150  feet  in  the  clear,  the  interests  of  com- 
merce and  the  safety  of  life  and  property  afloat  requiring  it 

On  December  27, 1886, 1  addressed  a  letter  to  the  Evansville,  Padu- 
cah  and  Tennessee  Biver  Packet  Company,  asking  for  information  per- 
taining to  the  present  condition,  &c.,  of  this  bridge.  (See  Appendix  fi.) 
The  reply  thereto  forms  Appendix  F.  In  Appendix  0  inquiry  was  also 
made  of  the  Nashville,  Chattanooga  and  Saint  Louis  Bailway  Company, 
but  no  mention  was  made  of  this  bridge  in  their  reply.    (Appendix  D.) 

(e)  The  bridge  of  the  Chesapeake,  Ohio  and  Southwestern  Company, 
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at  Gilbertsville,  Ky.,  operated  by  the  Newport  I^ews  and  Mississippi 
Valley  Company,  is  a  very  serious  obstruction  to  '^  free  and  safe  naviga- 
tion.'* 

It  has  nine  spans  of  about  150  feet  average  width,  ao  1  a  draw  of  only 
100  feet  width.  It  is  not  built  at  right  angles  to  the  current ;  the  upper 
rest-pier  is  actually  in  the  channel  used  by  boats,  and  the  lower  rest-pier 
has  fallen  in. 

The  present  and  prospective  commerce  demands  that  the  piers  should 
be  rebuilt,  and  a  draw  of  not  less  than  150  feet  in  the  clear  should,  in 
my  opinion,  be  constructed  so  as  to  amply  provide  for  safely  navigat- 
ing the  Lower  Tennessee  Eiver. 

In  this  connection  I  respectfully  refer  to  my  letter  to  the  Newport 
Kews  and  Mississippi  Valley  Company,  dated  January  7, 1887,  and  the 
reply  thereto,  dated  January  12, 1887.    (Appendixes  G  and  H.) 

Also  to  the  statement  of  the  Evansville,  Paducah  and  Tennessee  Biver 
Packet  Company  in  reference  to  this  bridge.    (Appendix  F.) 

2.  The  Hiawassee  Eiver  is  spanned  at  Charleston,  Tenn.,  by  a  bridge 
of  the  East  Tennessee,  Virginia  and  Georgia  Bail  way;  it  has  no  draw; 
has  three  spans  of  120  feet  width;  its  height  above  low  water  is  about 
36  feet.  There  has  been  no  serious  complaint  of  this  bridge  to  my 
knowledge,  but  the  fact  remains  that  when  the  river  is  at  a  good  boat- 
ing stage  only  the  smallest  class  of  steamboats  can  pass  under  it.  A 
draw  will  become  a  necessity  when  the  commerce  of  the  river  is  still 
further  developed  by  the  improvements  begun  and  projected  above 
Charleston.    (See  Appendixes  A  and  B.) 

3.  The  bridges  herein  described  are  undoubtedly  obstructions  in  fact, 
though  they  may  not  be  obstructions  in  law,  having  been  erected  under 
State  legislative  authority,  Congress  having  been  silent  in  the  matter; 
but  in  the  interests  of  the  commerce  and  navigation  of  the  present  and  of 
the  near  future  it  is  respectfully  submitted  that  the  modiflications  herein 
suggested,  or  such  as  wUl  be  productive  of  like  results,  should  be  adopted 
and  enforced  by  the  declarative  action  of  Congress  assenting  thereto. 

4.  The  log-booms  formed  in  the  Upper  Cumberland  have  been  hereto- 
fore complained  of  by  raftsmen,  but  these  "structures"  are  not  deemed 
of  sufScient  importance  to  need  official  abatement  at  present;  at  least 
no  complaints  of  any  recent  date  have  been  received* 

Very  respectfully,  your  obedient  servant, 

J.  W.  Bjlblow, 


Brig.  Cten.  J.  O.  Duanb, 

Chief  of  EngineetBy  U.  S.  A. 


Lieut  CoU  of  JEngineers. 


Appendix  A. 

lbttbb  of  ubutenant-oolonel  j.  w.  barlow,  corps  of  enonnsbrs,  to  trb  east 
tennessee,  vibqinia  and  georgia  railway  company. 

Engineer  Office,  United  States  Abut, 

Chattanooga,  Tenn.,  Deombtr  16,  1886w 
Gentlbiibn  :  In  view  of  the  recent  national  legislation  bearing;  upon  the  sabjeot  of 
bridceaod  other  strnctares  that  *'do  or  will  interfere  with  free  and  safe  naviga- 
tion" I  have  respectfully  to  call  yonr  attention  to  certain  bridges  under  your  control 
that  do  interfere  with  such  navigation. 

(1)  The  bridge  over  the  Tennessee  River  at  Florence,  Ala.,  upon  the  MemphiB  and 
Charleston  Division  of  yonr  system,  is,  in  my  opinion  the  worst  of  the  obstructions 
upon  that  river,  and,  as  a  matter  of  fact,  presents  a  serious  barrier  to  navigation  as 
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carried  on  even  now  in  boats  that  ply  in  the  Tennessee  below  Florence  and  above 
Decatur,  and  in  view  of  the  near  completion  of  theMnssel  Shoals  Canal  and  the  con- 
sequent increase  of  commerce,  calling  into  nse  upon  the  Tennessee  a  larger  class  of 
steamboats,  this  bridge  will  then  form  an  absolate  barrier  to  navigation. 

It  is  well  known  to  yonr  honorable  body  that  this  Florence  bridge  has  no  draw,  is 
very  low,  of  narrow  spans,  and  its  piers  located  without  regard  to  tSie  direction  of  the 
current,  which  is  very  strong,  and  is  structurally  slender  and  weak.  In  fact,  of  the 
bridges  that  cross  the  Tennessee  and  Cumberland  nvers  and  their  tribntAries  it  has 
the  Siortest  available  span  (100  feet)  and  the  least  height  above  the  high-water  sur- 
face, having  at  that  stage  only  1^  feet  and  above  the  low- water  surface  it  has  about 
sai  feet. 

(2)  The  bridge  at  Deoatnr,  Ala.,  crossing  the  same  river,  is  also  a  serious  obstruc- 
tion, having  a  very  narrow  draw— j53i  feet— the  narrowest  draw  in  any  bridge  cross- 
ing the  Tennessee  or  Cumberland  rivers,  and  which  will,  in  all  probability,  be  prolifie 
of  loss  and  damage  to  the  craft  seekingto  pass  through  its  piers. 

(3)  The  bridge  over  the  Hiawassee  River  at  Charleston,  Tenn.,  has  no  draw,  has 
short  spans,  and  only  36  feet  above  the  low- water  surface.  "  Free  and  safe  naviga- 
tion ''  cannot  be  had  for  steamboats  nnder  these  conditions  when  the  river  is  at  a 
good  boatinff  stage. 

In  view  of  these  facts  it  is  readilv  seen  that  the  Florence  bridge  should  be  pro- 
vided with  a  draw-span  of  suitable  dimensions  (I  suggest  150  feet)  or  be  abated,  and 
that  the  Decatur  bridge  should  be  modified  to  the  extent  of  constructing  a  draw  of 
sufficient  dimensions  to  render  the  passage  of  boats  safe  and  without  unusual  risk  to 
life  and  property,  and  that  a  draw  In  the  Charleston  bridge  is  desirable,  though  the 
amount  of  commerce  may  not  at  present  make  it  imperative. 

It  is  respectfully  desired  that  yonr  company  will  favor  me  with  an  early  reply,  enii- 
bodying  its  views  upon  this  matter,  with  such  suggestions  as  may  be  deemed  perti- 
nent thereto,  and  if  any  action  has  been  taken,  or  is  likely  to  be  taken  in  the  near 
future,  having  in  view  the  modification  or  abatement  of  either  of  said  bridges,  that  I 
may  be  officially  informed  of  said  facts,  so  that  I  may  be  enabled  to  give  them  ca^-e- 
ful  consideration,  and  to  submit  ''all  information  attainable  "  with  my  report  to  the 
War  Department  upon  this  subject  of  obstructions  in  the  n  avigable  waters  of  the 
engineer  district  in  my  charge. 

In  this  connection  please  read  the  following  copy  of  "  orders": 

''HXABQUABTBBS  CORPS  OF  ENGINEERS, 

"  United  Staies  AitMT, 
"  WaahingUm,  D.  C,  Hov^her  30, 1886. 
"General  Obbees,  ) 
"No.  7.  5 

"  The  attention  of  officers  of  the  Corps  of  Engineers  *  *  *  is  invited  to  the 
following  provision  contained  in  section  4  of  'An  act  making  appropriations  for  the 
constmotion,  repair,  and  preservation  of  certain  public  works  on  rivers  and  harbors, 
and  for  otherpurposes,'  approved  August  5,  1886: 

" 'Sec.  4.  The  Secretary  of  War  sh^  •  •  »  report  to  Congress  •  •  •  whether 
any  bridges,  causeways,  or  structures  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  firee  and  safe  navigation.' 

"  Officers  and  agents  will  prepare  and  submit  to  this  office,  as  soon  as  practicable,  full 
and  detailed  reports  covering  all  facts  within  their  knowledge  and  all  information  at- 
tainable by  them,  that  the  Chief  of  Engineers  may  present  to  the  Secretary  of  War  the 
data  necessary  to  enable  him  to  comply  with  the  above-quoted  provision  of  the  river 
and  harbor  act  of  August  6, 1886. 
"  By  command  of  Brigadier- General  Duane :  ^ 

"John  M.  Wilson, 
''Ueut,  Col  of  Engineers,  Colonel  U.  8.  Ar-myJ' 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Cot  of  Engineers, 
In  charge  of  ImprofsemenU  of  Tennea$ee  and  Cumberland  riven,  ^o. 
The  President,  Directors,  xt  al., 

Of  the  Ea$tTt%ne8ieef  Virginia  and  Georgia  Sailway  Compaiiy. 
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Appendix  B. 
letter  of  the  vice-president  op  the  east  tennessee,  virginia  and  georgia 

RAILROAD  COMPANY  TO  LIEUTENANX-COLONEL  J.  W.  BARLOW,  CORPS  OF  ENGINEERS. 

East  Tennessee,  Virginia  and  Georgia  Railroad  Company, 

KnoxvUlCf  Tenn.f  January  S,  1887. 

Dear  Sir  :  The  president  of  this  company  has  referred  to  me  your  communication 
under  date  of  the  16th  ultimo,  calling  attention  to  the  fact  that  certain  bridges  on 
the  Memphis  and  Charleston  and  East  Tennessee,  Virginia  and  Georgia  railroads  in- 
terfere with  navigation.    Absence  has  prevented  an  earlier  reply. 

The  East  Tennessee,  Virginia  and  Georgia  Railway  Company  operates  the  Memphis 
and  Charleston  Railroad  as  lessee,  and  expenditures  for  the  reconstruction  of  bridges 
can  only  be  made  by  authority  of  the  Memphis  and  Charleston  Railroad  Company. 
The  president  of  that  company,  with  whom  I  have  conferred  on  the  subject,  advises 
me  that  the  question  of  putting  a  draw  into  the  Florence  Bridge  was  up  for  consider- 
ation some  years  ago,  and  his  company  then  took  the  position  tiiat  in  view  of  the  fact 
that  Florence  had  been  declared  by  statute  the  head  of  navigation  at  the  time  the 
company's  bridge  over  the  Tennessee  River  at  that  point  was  constructed.  anyohange» 
necessary  on  account  of  the  extension  of  navigation  should  be  made  at  tlie  expense  of 
the  Government  ont  of  the  fund  appropriated  for  the  imnrovement. 

Whether  or  not  this  position  is  tenable  I  do  not  pretend  to  say ;  the  matter  has  been 
referred  to  the  le^al  department  of  the  company  for  advice. 

Upon  diligent  inquiry  I  have  learned  that  so  far  the  bridge  over  the  Tennessee 
River  at  Decatur  has  not  proved  any  obstruction  to  navigation.  Whether  the  com- 
pletion of  the  river  improvements  will  make  such  changes  as  will  necessitate  the  sub- 
stitution of  a  wider  draw-bridge  remains  to  be  seen. 

In  regard  to  the  East  Tennessee,  Virginia  and  Georgia  Railway  Company's  bridge 
over  the  Hiawassee  River  I  will  say  that  the  commerce  al«Dve  that  bridge  is  so  very 
small,  and  not  likely  to  increase  in  the  near  future,  that  the  consideration  of  the 
question  of  putting  a  draw  in  that  bridge  can,  in  my  opinion,  be  deferred. 
Yours,  very  respectfully, 

Henry  Fink, 
Fice-Prerident, 

Lieut.  Col.  J.  W.  Barlow. 


Appendix  C. 

letter  of  lieutenant- colonel  j.  w.  barlow,  corps  of  engineers,  to  the  nash- 
ville, chattanooga  and  saint  louis  railway  company. 

Engineer  Office,  U.  S.  Army, 

Chaitanaogoj  Tenn.,  Deoember  27,  1386. 
Gentlemen:  In  view  of  the  recent  national  legislation  bearing  upon  the  subject  of 
bridges  and  other  structures  that  ''do,  or  will,  interfere  with  free  and  safe  navigation,'* 
I  have  to  respectfally  call  j^'onr  attention  to  certain  bridges  under  your  pontrol  that 
do  interfere  with  such  navigation. 

(1)  The  bridge  over  the  Tennessee  River  at  Bridgeport,  Ala.,  is  now,  in  my  opinion, 
a  serious  obstruction,  aud  in  view  of  the  near  completion  of  the  Mnssel  Shoals  Canal 
and  the  consequent  increase  of  commerce,  calling  into  use  upon  the  Tennessee  River 
a  larger  class  of  steamboats,  this  bridge  will  then  form  an  obstacle  demanding  modi- 
ification. 

This  bridge,  as  your  honorable  body  well  knows,  is  of  short  spans  and  narrow  draw 
(65i  feet),  and  forming  by  its  faulty  construction  a  constant  penl  to  life  and  property 
seeking  to  peas  through  it. 

(2)  The  bridge  at  Johnsonville,  Tenn.,  over  the  same  river,  is  also  a  very  serioas 
obstruction^  and  in  consequence  of  faulty  construction,  causing  the  undermining  of 
the  draw-piers,  to  remedy  which  your  company  has  djdposited  masses  of  stone,  thus 
narrowing  and  obstructing  still  further  the  already  too  narrow  channel. 

In  view  of  these  facts,  it  is  readily  seen  that  the  Bridgeport  Bridge  should  at  least 
be  modified  to  the  extent  of  enlarging  the  draw  to  suitable  dimensions  (I  sugg^'st 
160  feet),  and  that  the  Johnsonville  Bridge  should  have  its  draw-piers  rebuilt,  and  tlio 
draw  widened. 

It  Is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying its  views  upon  this  matter,  with  such  sug^esions  as  may  bo  ileemed  perti- 
nent thereto,  and  if  any  action  has  been  taken  or  is  likely  to  be  taken  in  the  near 
fntuiOi  having  in  view  any  modification  of  either  of  said  bridges,  that  I  may  be 
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officially  informed  of  said  facta,  so  that  I  may  be  enabled  to  give  them  careful  con- 
i&deration,  and  to  submit  *'  all  information  attainable  "  with  my  report  to  the  War  De- 
partment upon  this  sabject  of  obstraotlons  in  the  navigable  waters  of  the  engineer 
district  in  my  charge. 

In  this  oonueotion,  please  read  the  following  **  Orders :" 

£ilere follows  a  copy  of  General  Order  No.  7,  which  may  be  found  in  Appendix  A.] 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut,  Col,  of  £ngineer8f 
In  charge  of  Improvements  of  Tenneesee  and  Cumberland, 
President,  Directors,  et  al., 

Of  the  Naahoille,  Chattanooga  and  Saint  Louie  Bailtoaif, 


Appendix  D. 

i.btter  of  the  president  of  the  nashville,  chattanooga  and  saint  louis 
railway  to  ubutenant-colonel  j.  w.  barlow,  corps  of  exgineeks. 

Nashville,  Chattanooga  and  Saint  Locis  Railway, 

Office  of  President  and  General  Manager, 

Nashville,  Tenn,,  January  19,  1887. 
Dear  Sir  :  Referring  to  yours  of  December  27,  with  reference  to  onr  bridges  over 
the  Tennessee  River  at  Bridgeport  and  Johnsonville.  would  respectfully  state  that  I 
«m  at  a  loss  what  answer  to  give  in  regard  to  this  matter. 

The  Bridgeport  Bridge  was  oonstrnoted  in  1850,  under  an  act  of  tho  Alabama  leg- 
islature. It  has  not  iuterfered  with  the  navigation  of  the  river  for  a  period  of  thirty- 
■five  years,  and  diould  it  In  the  future  do  so,  owing  to  a  larger  class  of  boats  that  may 
be  placed  upon  the  river  after  the  completion  of  the  improvements  at  Mussel  Shoals, 
whether  the  requisite  changes  should  be  made  by  this  company,  by  the  Government, 
or  by  both  Jointly  I  am  unable  to  say. 
Yours,  truly, 

J.  W.  Thomas, 

Fresident. 
Col.  J.  W.  Barlow, 

United  States  Engineer. 
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UCTTBR  of  LIEUTBKANT-COLONEL  J.  W.  BARLOtV,  CORPS  OF  ENGINEERS,  TO  THE 
superintendent  OF  THE  BVANSVILLB,  PADUCAH  AND  TENNESSEE  RIVER  PACKET 
COMFAKY. 

Engineer  Office,  U.  S.  Army, 

Chattanooga,  Tenn.,  December  37, 1686. 
Dear  Sir:  In  October  1884,  you  kindly  furnished  my  predecessor,  MaJ.  W.  R. 
King,  a  statement  showing  the  condition  of  the  bridges  over  the  Tennessee  River  at 
Otlbertsville  (Chesapeake,  Ohio,  and  Southwestern  Railway),  and  at  JohneonviUe 
<North  Carolina  and  Saint  Louis  Rail  way ),  in  regard  to  their  obstructing  the  channel 
And  imperiling  the  lives  and  property  of  those  navigating  and  oommeroially  using 
the  Tennessee  River. 

Not  having  been  able  in  the  few  months  that  I  have  had  charge  of  the  improving 
of  the  Tennessee  River,  to  personally  inspect  the  bridges  and  the  Lower  Tennessee 
River  generally,  I  ask  you  to  be  kind  enough  to  furnish  me  a  statement  of  the  present 
relation  that  each  of  these  bridges  bears  to  commerce  and  navijgation. 

As  your  boats  are  constantly  plying  upon  the  river,  there  is  no  person,  I  think, 
who  can  give  me  more  trustworthy  information  than  yourself. 

An  early  reply  is  very  necessary,  as  I  am  required  to  report  on  the  matter  to  the 
War  Department  without  delay. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut,  Col,  of  Engineers. 
James  Montgomery,  Esq., 

Superintendent  EvansviUSf  Paducah  and  Tennessee  River  Packet  Company. 
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Appendix  F. 

xetter  op  the  superintendent  op  the  evan8viixb,  paducah  and  tenxes8eb 
river  packet  company,  to  lieutenant-colonel  j.  w.  barlow,  corps  of  e»- 

GINEERS. 

EVANSVILLE,  PaDUCAH  AND  TENNESSEE  RlVER  PACKET  COMPANY, 

Jiwinavillef  Ind,,  January  3,  1887. 

My  Dear  Sir:  Yoars  27th  ultimo  to  Mr.  James  Montgomery,  superintendent  Eraos- 
Tille,  Paducab  and  Tennessee  River  Packet  Company,  concerning  bridges  on  Tennes- 
see River,  bas  been  referred  to  me,  as  I  have  succeeded  bim  in  the  oflioe  of  superin- 
tendent. 

I  cannot  give  you  exact  measurement,  &c.,  but  can  give  you  a  general  idea  of  thess 
bridges,  based  on  an  experience  of  eighteen  years  continuous  service  between  Padacah, 
Ky.,  and  Florence,  Ala. 

The  Chesapeake,  Ohio  and  Southwestern  Railroad  Bridge,  20  miles  above  Padncah, 
is  considered  very  dangerous  by  all  Tennessee  River  steamboatmen,  and  more  espe- 
cially in  high  water^  as  it  is  not  constructed  at  right  angles  with  the  current  of  the 
river. 

The  upper  rest-pier  is  almost  exactly  in  the  channel  that  a  boat  should  run  in  order 
to  keep  straight  with  the  current,  which  is  very  essential  to  safety.  I  herewith  in- 
close you  a  drawing  *  that  will  give  you  a  better  idea  of  the  situation  than  I  can  dfi> 
scribe  in  a  letter. 

The  Louisville  and  Nashville  Railroad  Bridge,  90  miles  above  Padncah,  is  not  all 
that  we  desire  in  the  way  of  construction,  though  it  is  so  much  better  than  the  Chesa- 
peake, Ohio  and  Southwestern,  and  also  the  Johnsonville  Bridge,  that  we  have  no 
special  complaint  to  make  concerning  it. 

The  Johnsonville  Bridge,  which  is  110  miles  above  Paducab,  is  the  most  'difiSonIt 
one  we  have  to  contend  with,  and  is  considered  dangerous  to  steamboats  both  ascend- 
ing and  descending  when  being  navigated  by  the  most  skillful  pilots,  either  in  day- 
time or  at  night,  on  account  of  the  short  span  and  a  large  gravel-bar,  which  has 
formed  only  a  short  distance  below  the  bridge.  I  also  inclose  a  drawing*  of  this 
bridge  and  bar,  which  is  not  according  to  exact  measurements,  but  it  is  in  the  main 
correct. 

The  bar  spoken  of  is  less  than  the  length  of  a  steamboat  below  the  end  of  the  draw 
when  the  draw  is  open  for  boats  to  pass.  In  consequence  of  tt^s  bar  a  pilot  has  to 
begin  to  make  a  turn  when  descendmg  while  the  boat  is  yet  between  the  piers,  and 
in  ascending  the  channel  is  so  narrow  and  crooked  it  is  impossible  to  get  a  straight 
run  between  the  piers. 

I  have  often  noticed  that  a  boat  34  feet  wide  with  a  ooal-boat  80  feet  wide  in  tow, 
has  barely  room  to  pass  through  this  bridge.  Even  then  at  a  low  stage  of  water  the 
boat  will  rub  on  one  side  and  the  barge  on  the  other  against  the  riprap  which  has 
been  thrown  around  the  piers  in  order  to  support  them.  Some  years  ago  M^or 
Willard,  who  was  then  in  charge  of  the  work  at  Mussel  Shoals,  made  a  trip  on  one  of 
our  boats,  and,  if  I  am  not  mistaken,  made  a  sketch  of  the  Johnsonville  Bridse  and 
the  bar  below  it.  If  I  am  correct  about  this  statement  concerning  Mijor  Willard,  I 
think  he  could  give  you  more  accurate  information  than  any  one  else. 

There  are  three  regular  weekly  boats  running  in  the  Lower  Tennessee  all  the  year 
round,  and  a  considerable  portion  of  the  time  as  many  as  six,  in  addition  to  tow  boats 
that  often  make  trips  up  tne  river  for  the  purpose  of  bringing  out  barges  loaded  with 
staves,  lumber,  pig-iron,  tan-bark,  and  timber. 

Some  months  ago  we  famished  year  office,  through  Messrs.  Fowler  A  Co.,  of  Fadii- 
cab,  with  an  approximate  statement  of  the  business  done  on  the  Tennessee  River  be- 
tween Paducab,  Ey.,  and  Florence,  Ala.  This  statement,  while  it  was  not  gotten  up 
from  actual  statistics  owing  to  the  fact  that  no  records  have  been  kept  of  the  amount 
of  towing,  we  consider  it  as  near  accurate  as  it  could  have  been  made,  as  it  was  pre- 
pared by  careful  and  experienced  men  who  have  been  connected  with  the  bosinefls 
for  many  years.  If  yon  now  have  this  statement  it  would  give  you  some  idea  of  the 
importance  of  the  commerce  on  the  Lower  Tennessee.  We  feel  a  great  interest  in 
these  matters  and  will  cheerfully  give  you  all  the  information  we  can,  and  stani 
ready  to  render  all  the  assistance  in  our  power  looking  to  the  permanent  improvement 
of  this  important  stoeam. 

I  shall  endeavor  to  call  on  you  soon  if  you  so  desire,  in  order  that  these  matters  may 
be  fully  discussed. 

Yours  very  truly, 

R.  D.  Morrow, 

SuperlnteMmiU, 

Col.  J.  W.  Barlow, 

lAeut,  Col.  o/Engineeri, 

'Omitted. 
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Appendix  G. 

cjbtter  of  lieutenant-colonel  j.  w.  barlow,  corps  of  en6ineers|  to  the  new- 
port news  and  mississippi  valley  company. 

Engineer  Office,  U.  S.  Army, 
Chattanooga,  Tenn.,  January  7,  1887. 

Gentlemen:  In  view  of  the  recent  national  legislation  bearing  upon  the  subject 
•of  bridges  and  other  structures  that  ''do  or  will  interfere  with  free  and  safe  navi- 
gation," I  have  to  respectfully  call  your  attention  to  the\draw-brid^e  crossing  the 
Tennessee  River  at  Gilbertsville,  Ky.,  forming  a  part  of  the  western  division  of  your 
«ysteni,  t.  e,  on  the  Chesapeake,  Ohio  and  Southwestern  Railway.  This  bridge  forms 
«  very  serious  obstruction  to  navigation  and  should  be  remedied  with  as  little  delay 
as  possible. 

Definite  and  well-sustained  complaints  have  been  made  to  my  predecessor,  Mi^. 
W.  R.  King,  and  more  recently  to  myself,  by  those  interested  in  the  commerce  and 
navigation  of  the  Tennessee,  eztendin^^  over  a  period  of  several  years,  against  that 
bridge  to  a  degree  that  implies  a  necessity  for  its  modification  or  abatement. 

The  obstruction  chiefly  consists  in  the  fact  that  it  is  not  constructed  at  right  angles 
with  the  current  of  the  river,  and  that  its  lower  rest-pier  has  fallen  in,  and  *'  the  upper 
rest-pier  is  almost  exactly  in  the  channel  that  a  boa^  should  nm  in  order  to  keep 
straight  with  the  current,  which  is  essential  to  safety.^ 

In  view  of  these  facts  it  is  readily  seen  that  the  piers  should  be  rebuilt,  at  the  same 
time  securing  a  draw-span  of  not  less  than  l&O  feet  in  the  clear. 

It  is  respectfully  desired  that  your  company  will  favor  me  with  an  early  reply,  em- 
bodying its  views  upon  this  matter,  with  such  suggestions  as  may  be  deemed  pertinent 
thereto,  and  if  any  action  has  been  taken  or  islikely  to  be  taken  in  the  near  future  having 
in  view  any  modification  of  said  bridge,  that  I  may  be  informed  officially  of  that  fact 
so  that  I  may  be  enabled  to  give  it  careful  consideration  and  to  submit  *'  all  informa- 
tion attainable''  with  my  report  to  the  War  Department  upon  this  subject  of  obstruc- 
tions in  the  navigable  waters  of  the  engineer  district  in  my  charge. 

In  this  connection  please  read  the  following  **  Orders." 

[Here  follows  a  copy  of  General  Orders  No.  7,  which  may  be  found  in  Appendix 

A.]  • 

•  •  •  •  •  •  • 

I  am,  gentlemen,  very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 
Lieut.  Col.  of  Engineergf 
In  charge  of  Improvement  of  Tennessee  and  Cumberland  rivers^ 
President,  Directors,  et  al., 

Hewport  Newe  and  MtasUeippi  Valley  Company, 

Appendix  H. 

IXTTER  of  the  president  of  the  NEWPORT  NEWS  AND  MISSISSIPPI  VALLEY  COM- 
pany to  lieutenant-colonel  j.  w.  barlow,  corps  of  engineers. 

Newport  News  and  Mississippi  Valley  Company, 

New  York,  January  12,  1887. 
Dear  Sir:  I  have  to  acknowledge  receipt  of  your  letter  of  the  7th  instant,  calling 
my  attention  to  a  provision  in  the  Army  regulations  requiring  you  to  report  to  the 
-Secretary  of  War  whether  any  bridges,  causeways,  or  structures  do,  or  will,  inter- 
fere with  the  free  and  safe  navigation,  and  pointing  out  that  there  is  a  liability  to  an 
•obstruction  to  navigation  in  the  railroad  bridge  piers  at  Gilbertsville,  Ky. 

This  company  has  but  recently  taken  charge  of  the  division  of  road  extending  from 
Louisville  to  Memphis,  and  I  am  without  specific  information  in  regard  to  the  condi- 
tion of  this  bridge  and  the  piers.  I  have  requested  General  Echols,  the  vice-presi- 
dent, who  is  in  immediate  command,  however,  to  cause  an  examination  and  report 
to  be  made  to  me  as  to  the  present  dimensions  and  condition  of  that  structure,  so  aa 
to  be  able  to  comply  with  the  reasonable  requirements  of  the  War  Department  as 
soon  as  the  seasons  and  elements  favor.  When  I  obtain  the  views  of  the  resident 
engineer  I  may  have  some  plans  and  suggestions  to  submit  for  consideration  on  the 
enbject  in  a  further  communicatiou. 
Tours  very  respectfully, 

C.  P.  HuiniNOTON, 

Freaidnt. 
J.  W.  Barlow, 

Lieut.  Col,  ofEngineen^ 


Digitized  byCjOOQlC 


2646  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

LETTER  OF  LIEUTENANT-COLONEL  J.  W.  BARLOW,  CORPS  OP  ENGI- 
NEERS. 

Engineer  Office,  United  States  Ahmt, 

Chattanooga^  Tenn.^  February  19,  1887. 

Sir:  I  bavo  tlic  honor  to  transmit  herewith  correspondence  received 
from  0.  P.  Huntington,  president  of  the  Newport  News  and  Mississippi 
Valley  Company,  dat^U  New  York,  February  7, 1887,  famishing  addi- 
tional information  pertaining  to  the  bridge  of  the  Chesapeake,  Ohio 
and  Southwestern  IJailway  over  the  Tennessee  Eiver  at  Gilbertsville 
(Eddyville),  Ky.,  and  request  that  this  communication  may  be  tiled  as 
supplementary  to  my  report  of  January  26, 1887,  on  bridges  obstract- 
ing  navigation. 

The  interests  of  commerce  and  navigation  demand,  in  my  judgment^ 
that  the  two  rest-piers  be  removed  at  once;  therefore  I  respectfully 
recommend  their  removal  under  the  provisions  of  the  act  of  July  5, 1884, 
section  8,  the  cost  being  estimated  as  within  the  $15,000  annual  limit. 

This  action  will  give  temporary,  but  not  full  relief,  for  the  necessity 
of  securing  a  wider  draw-s])an  would  still  remain  \  the  draw  should  be 
widened  to  not  less  than  150  feet  in  the  clear,  as  previously  recom- 
mended by  me. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Barlow, 


The  Chief  of  Engineers,  U.  S.  A. 


Lieut.  Col.  of  Engineers^ 


IiBTTBB  OF  THB  PRESIDKNT  OF  THE  NEWPORT  KBW8  AND  MISSISSIPPI  VALLEY  COX- 
PANT. 

Newport  News  and  Mississippi  Valley  Company, 

New  Jwrlc,  February  7,  1887. 
Dear  Sir  :  Referriog  to  yonr  letter  of  the  7th  altimo,  already  acknowledged,  I  have 
now  to  say,  lu  further  response  thereto,  that  I  have  requested  Vice-President  Echols 
to  f<ive  me  a  report  npon  the  condition  of  the  brfdge  across  the  Tennessee  at  Eddy* 
Tille,  and  have  the  pleasure  to  inclose  copy  of  his  report  relative  thereto. 

It  will  be  seen  therefrom  that  the  chief  engineer  does  not  regard  the  present  con- 
dition of  any  of  the  piers  as  beins  an  obstruction  to  navigation,  but  neverthelees,  if 
npon  an  inspection  and  maturer  Judgment,  the  Secretary  of  War  is  of  the  contrary 
opinion,  it  will  be  practicable  to  i:emove  the  lower  rest-pier. 
Respectfully  submitted, 

C.  P.  Huntington, 

FreeidenL 
J.  W.  Barlow,  Esq^ 

Lieut  Col.  qf  £nginecr$. 


XXTTER  OF  THE  VICE-PRESIDENT  OF  THE  NEWPORT  NEWS  AND  MISSISSIPPI  VALLEY 

company. 

Newport  News  and  Mississippi  Valley  Company, 

Office  of  tub  Third  Vice-President, 

Loui8viUe,  Ey,^  February  2,  18S7. 
My  Dear  Sir:  On  the  12th  ultimo  yon  wrote  to  me  inclosin*;  copy  of  a  letter  from 
Mr.  J.  W.  Barlow,  lieutenant-colonel  of  Engineers,  United  States  Army,  iu  charge 
of  improvement  of  the  Tennessee  and  Cumberland  rivers,  calling  your  attention  to 
what  he  thought  was  an  obstruction  of  navigation  by  our  bridge-piers  in  the  Tenneseee 
£iver. 
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I  have  referred  the  matter  to  oar  engineers,  and  they  have  retnmed  to  me  a  tra 
cing*  showing  the  location  of  the  piers  at  oor  Tennessee  River  bridge,  which  tracing 
I  Inclose  to  yon  herewith.  They  report  that  there  are  clear  draw-spans  on  each  side 
of  the  round  pier  of  123  feet  each,  which  is  ample  for  larger  boats  than  are  run  on  the 
Tennessee  River. 

The  bridge-piers  are  placed  so  nearly  parallel  with  the  current,  that  there  can  be 
no  reasonable  objection  on  that  score.  The  rest-piers,  however,  being  at  ri^ht  angles 
to  the  line  of  the  bridge,  misht  be  objected  to  as  being  in  a  measare  in  the  way  of 
entering  the  draw-spans  with  the  current.  The  lower  rest-pier  has  fallen  down,  and 
I  do  not  think  it  is  in  the  way ;  bat  if  it  is,  what  is  leit  of  it  can  be  removed.  The 
upper  rest-pier  is  a  very  good  thing  to  have,  though  not  a  necessity ;  and  if  the  Gov- 
ernment insists  upon  it,  this  pier  can  be  taken  down :  and  with  these  two  piers  out 
of  the  way  no  reasonable  objection  can  be  fonnd  to  tnis  bridge  by  the  river  interests. 

My  understanding  is  that  this  bridge  was  approved,  at  the  time  of  its  erection,  by 

the  Government,  and  I  think  that  the  cost  of  any  change  which  they  may  now  insist 

upon  should  be  paid  by  the  Government ;  but  I  really  think  when  Colonel  Barlow 

comes  to  look  into  the  matter  further  he  will  be  satisfied  that  no  change  is  necessary. 

Yours,  very  truly, 

John  Echols, 
Third  Vice-President 


report  of  major  amos  stiokney,  corps  of  engineers. 

United  States  Engineer  Office, 

Louisville^  Ky.^  February  8, 1887. 
General  :  I  have  the  honor  to  submit  herewith  the  reports  of  my 
assistant,  Mr.  O.  L.  Petitdidier,  upon  the^ridges  across  the  navigable 
portions  of  the  Wabash  Eiver  and  White  Eiver,  Indiana,  and  concur  in 
his  recommendations.  Of  the  twenty-two  bridges  across  the  Wabash, 
all  but  three  are  moi'e  or  less  obstructions  to  the  free  and  safe  naviga- 
tion of  the  river  at  certain  stages  of  the  water.  In  the  present  condition 
of  the  navigation  interests,  however,  these  obstructions  are  not  of  so 
much  importance  as  they  might  become  after  a  thorough  improvement 
of  the  river.  On  the  White  Eiver  two  bridges  are  obstructions,  and 
the  one  near  Hazleton  should  certainly  be  changed,  if  the  improvement 
of  the  siver  is  to  be  continued,  as  it  absolutely  stops  the  passage  of 
boats.t 

There  are  no  other  known  obstructions,  caused  by  the  erection  of 
structures,  in  the  district  in  my  charge. 

Very  respectfully,  your  obedient  servant, 

AMOS  Stickney, 
Major  of  Engineers. 
The  CmEF  OF  Engineers,  U.  S.  A. 


KEPORT  OV  MR.  O.  L.   PETITDIDIRR,  ASSISTANT  KX6INEER. 

Louisville,  Ky.,  February  8, 1887. 

Major:  I  have  the  honor  to  submit  my  report  on  the  examination  of  Wabash 
River  bridges,  made  between  January  12  and  January  21,  1887. 

The  total  number  of  bridges  between  Lafayette  and  the  mouth  of  the  river  is  22, 
of  which  8  have  no  draw  and  are  total  obstructions  at  the  highest  stages  of  river, 
except  for  very  small  boats ;  11  are  provided  with  a  draw  but  no  guiding-dikes,  and 
are  only  partial  obstructions  ;  and  3  are  provided  with  both  draws  and  dikes,  and  are 
no  obstructions. 


•Omitted. 

tThe  two  bridges  on  White  River  above  referred  to  were  reported  to  the  Senate, 
and  report  printed  in  Senate  Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session, 
page  34. 
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The  bridges  having  no  draw  and  which  are  total  obstractions  at  high  stages,  are 
as  follows : 


No. 

Name. 

Location. 

Clearance. 

Remarks. 

Low  water. 

High  water. 

1 

Brown  Street  Wagon 
Bridge. 

Main  Street  Wagon 

Bridge. 
Lake  Erie  and  Weet- 

em  Railroad  Bridge. 
Wabash,  Saint  Loals 

and  Pacific  Ballroad 

Bridge. 

Chicago  and  Indian* 
CoalRoad  (formerly 
Chicago  and  Great 
Sontbem  Railroad) 
Bridge. 

Free  Wagon  Bridge, 
bnilt  by  adjoining 
ooontiea. 

Indiana.  Bloomincton 
and  Weetem  Rail- 
road Bridge. 

Toledo.  Saint  Lonia 
and  Kansas  City 
(formerly  Colnmbus 
and  Saint  Loola) 
Railroad  Bridge. 

Lafayette,  Ind.. 
....do 

Ft.     In. 
84        6 

83  6 

84  0 
40         0 

86         0 

82  e 

83  e 
30         8 

Ft,        Jn. 

8            6 

7  5 

8  0 
14            0 

10            0 
0          e 

7           6 
4            8 

Formerly  provided  with  a 
draw,  DQt  it  baa  tioea  re- 
moved aome  funrteca 
years  ago. 

No  draw. 

8 

4 

...do 

AtticA,Icd..... 

Do. 

ciently  bigb  to  accf-nm«>- 
date  present  needs  of  oavi- 
gation. 

8 

...  do 

This  is  a  new  bridge  just 

7 

Covington,  Ind.. 
Near  Lodi,  Ind.. 

completed  to  replace  fur- 
mer  bridge,  wbfch  was 
blown  down  in  May.  1888; 
CO  draw.    Sketch  of  this 
bridge  is  part  of  this  n- 
port. 
No  draw. 

Da 

NOTB.— Noa.  2, 8, 4, 5, 7  reported  to  the  Senate  and  report  printed  in  Senate  Ex.  Doo.  Na  12,  Forty 
ninth  Congress,  first  session,  page  88. 

The  clearance  or  clear  tpace  under  bridges,  as  shown  in  the  above  table,  was  obtained 
when  the  stage  of  water  was  lower  than  at  previous  ezamications,  and  it  is  believed 
to  be  very  nearly  correct.  The  two  sets  of  fignres  in  the  colnmn  of  clearance,  refer,  the 
Tipper  one  to  the  clearance  at  low  water,  the  lower  one  to  the  clearance  at  highest 
water;  the  difference  in  heicht  between  highest  and  low  water  having  been  as- 
snmedy  the  same  as  at  Terre  Hante,  viz,  26  feet.  Major  Miller,  in  bis  report  of  Sep- 
tember 30, 1884,  in  regard  to  the  bridges,  writes  as  follows : 

'*  These  bridses  require,  to  render  them  no  obstmction  to  free  navigation,  to  be 
enpplied  with  draw-spans  placed  over  the  channel,  having  a  width  in  the  dear  of  at 
leaet  60  feet,  arranged  to  be  manoBUvered  with  facility  and  rapidity  with  proper  goide 
dikes  or  gnard  piers.'' 

The  radical  modifications  to  all  these  bridges  which  Major  Miller  recommends,  seem 
to  me  to  be  beyond  the  requirements  of  present  or  fatnre  navigation  on  the  river  be- 
tween Lafayette  and  Terre  Hante,  and  I  would  recommend  that  it  might  be  made 
optional  with  the  various  bridge  owners  as  to  whether  a  draw  and  guard  pier  should 
lie  built,  or  their  bridges  raised  high  enough  to  obtain  a  clearance  between  bottom  of 
lower  chord  and  highest  water  mark  of  not  less  than  20  feet  or  more.  In  my  opinion, 
bi&b  bridges,  with  such  a  clearance  as  Just  described,  would  be  much  less  objection- 
able than  bridges  provided  with  draws,  which  are  generally  too  narrow  to  be  passed 
through  without  some  danger  and  which  always  occasion  some  loss  of  time. 


'Respectfully  submitted. 

Mid*  Amos  Sticknxt, 

Corp$  of  Bngineiarat.  U»  S.  A, 


O.  L.  Petitdidirs. 
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eepobt  of  major  james  o.  post,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  December  20, 1886. 

General  :  In  compliance  with  General  Orders  Ko.  7,  Headquarters 
Oorps  of  Engineers,  United  States  Army,  Washington,  D.  O.,  Novem- 
ber 30,  1886, 1  have  the  honor  to  submit  the  following  report  npon  the 
bridges  and  other  structnres,  now  erected  or  in  the  process  of  erection, 
that  do  or  will  interfere  with  free  and  safe  navigation  npon  the  rivers 
in  the  district  of  which  I  have  charge. 

In  my  previous  report  upon  this  subject,  dated  February  3, 1886,  and 
printed  in  Senate  Ex.  Doc.  No.  12,  Forty-ninth  Congress,  first  session,  a 
-complete  list  of  the  obstructions,  of  the  nature  referred  to,  then  in  exist- 

•ence  was  given. 

•  •  •  •  •  •  • 

The  recommendations  heretofore  made  are  renewed. 
*  The  only  bridge  constnicted  since  my  former  report  is  over  the  Lit- 
tle Kanawha  River,  at  Parkersburg,  between  the  Wood  County  Bridge 
and  the  mouth  of  the  river,  about  300  feet  from  the  latter.  The  pro- 
posed construction  of  this  bridge  was  mentioned  in  the  report  referred 
to,  and  it  was  recommended  that  on  account  of  the  importance  of  the 
month  of  this  river  as  an  ice-harbor  and  landing  for  the  Ohio  Biver 
«teamers,  that  its  dimensions  be  required  to  conform  to  the  law  regu- 
lating the  construction  of  bridges  across  theOhio  River  in  that  vicinity. 

Under  date  of  May  25, 1886,  another  report  upon  the  effect  of  the  con- 
struction of  this  bridge  as  then  proposed  upon  the  commerce  of  the  Ohio 
and  Little  Kanawha  rivers,  was  submitted  to  the  Chief  of  Engineers. 
The  piers  of  the  bridge  having  at  that  time  been  commenced,  it  was  sug- 
gested that  the  Ohio  Valley  Construction  Company,  engaged  in  building 
it,  be  enjoined  from  continuing  the  work  until  the  subject  could  be  more 
fully  considered. 

This  report  was  forwarded  to  the  Attorney-General  by  the  Secretary 
of  War.  No  further  action  being  taken,  the  construction  of  the  bridge 
was  continued,  and  it  has  since  been  nearly  completed.  The  distance 
between  the  center  of  the  piers  of  the  channel-span  as  they  stand  is 
300  feet.  This,  diminished  by  the  thickness  of  thepiers,  gives  a  dis- 
tance between  them  of  284  feet  6  inches  at  a  10-foot  stage.  They  are 
placed  oblique  to  the  thraad  of  the  current,  which  further  diminishes 
this  distance  about  3  feet,  making  the  navigable  width  between  the 
|)ier8,or  that  measured  in  a  direction  perpendicular  to  the  river,  281  feet, 
or  more  than  10  feet  less  than  the  distance  between  the  abutments  of 
the  Wood  Countj''  Bridge,  also  reported  as  an  obstruction  to  navigation. 
The  clear  height  of  the  new  bridge  above  the  water  at  a  10-foot  stage 
as  50  feet  4  inches.  The  principal  objections  to  this  bridge  are  that  it 
destroys  a  former  landing  of  Ohio  River  steamers,  and  prevents  the  use 
of  the  mouth  of  the  Little  Kanawha  River  as  an  ice-harbor.  The  need  of 
places  along  the  Ohio  River  where  steamers  can  remain  protected  from 
the  running  ice  is  so  seriously  felt  that  at  several  points  artificial  ice- 
harbors  have  been  built  by  the  Government,  and  the  construction  of 
others  is  contemplated. 

It  is  believed  changes  in  the  plan  of  this  bridge  could  have  been  made 
that  would  have  caused  it  to  be  much  less  of  an  obstruction  to  com- 
merce than  at  present,  and  have  added  but  a  small  additional  amount 
to  the  cost  of  building  it. 

Very  respectfully,  your  obedient  servant, 

J  AS.  C.  Post, 

Brig.  Gen.  James  C.  Duane,  Major  of  Engineers. 

Chief  of  Engineers^  U.  8.  A. 
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report  of  captain  charles  e.  l..  '^.  davis,  corps  of  engineers. 

United  States  Engineer  Office, 

Milwaukee  J  Wis.^  December  13,  188C. 
Sir  :  In  accordance  with  General  Orders  Ko,  7,  Ueadquarters  Corp* 
of  Engineers,  United  States  Army,  Washington,  D.  C,  ^November  30,. 
1886,  I  have  the  honor  to  sabmit  tbe  following  report  upon  bridges, 
causeways,  or  structures,  now  erected  or  in  process  of  erection,  that  da 
or  will  interfere  with  free  and  safe  navigation  within  the  district  of  river 
and  harbor  works  under  my  charge. 

The  county  of  Door,  State  of  Wisconsin,  granted  Leatham  and  Smithy 
of  Sturgeon  Bay,  Wis.,  a  charter  to  build  a  wagon  bridge  across  Stur- 
geon Bay,  upon  plans  to  be  approved  by  the  Secretary  of  War. 

These  plans  were  submitted  to  the  Secretary  of  War,  but  as  the  Stur* 
geon  Bay  Canal  was  owned  by  a  private  corporation,  the  Secretary 
decided  he  had  no  jurisdiction,  and  declined  to  take  any  action  or  to  , 
authorize  tbe  officers  of  the  Corps  of  Engineers  to  take  any  action  in 
the  case. 

Messrs.  Leatham  and  Smith, I  am  informed,  then  found  out  unofficially 
the  usual  rules  governing  the  bridgingof  navigable  streams  in  the  United 
States,  changed  their  drawings  to  correspond,  and  have  already  com- 
menced the  building  of  the  bhdge. 

Very  respectfully,  your  obedient  servant, 

Chas.  E,  L.  B.  Davis, 

Cajptain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  thomas  h.  handbury,  corps  op  engineers^ 

United  States  Engineer  Office, 

Chicago f  Illy  February  4, 1887. 

General:  In  reply  to  your  telegram,  received  yesterday  p.  m.,  i it 
regard  to  the  reports  on  bridges  required  by  General  Orders  No.  7,  Head- 
quarters Corps  of  Engineers,  November  30, 1886, 1  have  the  honor  to 
state  that  soon  after  assuming  charge  of  this  office  I  took  steps  to  col- 
lect the  data  necessary  to  comply  with  this  order.  It  was  my  intention 
to  submit  drawings  of  all  bridges  not  yet  reported  upon  over  streams 
in  my  charge,  similar  to  those  that  accompanied  my  report  upon  the 
same  subject,  dated  January  6, 1885,  at  the  time  I  was  temporarily  in 
charge  of  this  office. 

The  data  for  these  are  usually  furnished  throng  the  courtesy  of  the 
owners  or  operators  of  the  bridges.  In  those  cases  where  I  have  made 
application  tbe  information  desired  ha«  been  very  slow  coming  in,  which 
accounts  for  my  present  delay  in  this  matter. 

There  are  but  two  streams  in  my  charge  that  are  crossed  by  bridges 
that  come  within  the  requirements  of  section  4,  river  and  harbor  act,  ap- 
proved August  5, 1886 — the  Calumet  Biver  in  Illinois  and  Indiana,  and 
the  Illinois  Elver. 

Sincethedateofthelastreportontheseabovementioned.there has  been 
added  to  the  CalumetKiver  the  reach  extending  from  the  *' Forks  to  one- 
half  mile  east  of  Hammond."  In  this  distance  the  river  is  crossed  by  five 
bridges — three  finished,  and  two  in  the  process  of  construction.  Tbe  sit- 
uation between  tbe  month  of  the  river  and  the  Forks  is  substantially 
the  same  as  given  in  report  above  mentioned. 
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Of  the  five  bridges,  the  first  met  with  in  ascending  the  stream  is  at 
Burnham.  It  is  being  built  by  the  Pennsylvania  Company,  and  will  con-t 
form  to  the  river  in  its  improved  condition.  The  pivot  pier  and  abut- 
ments are  in  place,  and  the  superstructure  is  being  erected.  The  first 
are  stone  resting  upon  pile  foundations ;  the  second  is  iron.  The  dear 
opening  for  the  passage  of  boats  will  be  about  70  feet.  This  bridge  i» 
reasonably  well  located,  and  when  finished  will  offer  the  least  practica- 
ble obstruction  to  navigation.  About  2  miles  above  this  in  the  city  of 
Hammond,  Ind.,  three  railroad  bridges  are  located  withiu  a  space  ot 
about  350  feet. 

(1)  The  Louisville,  New  Albany  and  Chicago,  with  a  clear  opening 
for  the  passage  of  vessels  of  about  50  feet. 

(2)  The  New  York,  Chicago  and  i£aint  Louis,  with  about  the  same 
opening. 

(3)  The  Chicago  and  Atlantic,  with  two  clear  openings  of  about  60 
feet  each. 

The  first  and  second  of  these  bridges  materially  obstruct  navigation 
by  reason  of  their  narrow  draw  openings  and  the  obliquity  of  their  axe& 
to  the  direction  of  the  channel.  The  last,  however,  is  well  located  with 
reference  to  the  direction  of  the  channel  and  has  draw  openings  that 
will  admit  of  the  easy  passage  of  ordinary  vessels.  After  passing  the 
last  of  these  railroad  bridges  about  700  or  800  feet,  we  come  to  a  wagon 
bridge  belonging  to  the  city  of  Hammond.  The  old  wooden  structure, 
that  occupied  this  site  for  some  years  is  at  present  being  replaced  by  a 
new  iron  one. 

The  location  is  good  with  reference  to  the  direction  of  the  channel,, 
but  the  draw  openings  provided  being  only  39  feet,  it  will  be  a  great 
obstruction  to  navigation. 

As  soon  as  the  river  traffic  in  this  locality  increases  to  any  contSder- 
able  extent,  as  it  is  certain  to  do  at  an  early  date,  it  will  be  found  that 
all  of  these  bridges  are  much  too  low.  As  they  are  now,  for  every  tug 
that  passes,  the  draws  must  be  opened. 

We  have  the  data  on  hand  for  making  the  drawings  of  four  of  these 
bridges,  and  hope  soon  to  obtain  that  for  the  fifth. 

They  are  now  well  under  way  and  will  be  forwarded  with  a  more  de- 
tailed report  as  soon  as  completed. 

With  regard  to  the  bridges  over  that  portion  of  the  Illinois  Eiver 
(from  Copperas  Creek  to  the  mouth)  on  which  the  United  States  Gov- 
ernment is  carrying  on  works  of  improvement,  their  status  is  essentially 
the  same  as  when  reported  upon  January  6, 1885. 

The  Chicago  and  Alton  Bailway  Company  have  constructed  aids  to 
navigation  at  their  bridge  at  Grand  Pass,  which  are  in  accordance  with 
the  suggestions  of  the  steamboat  men,  and  are  deemed  to  be  sufficient 
for  the  present  needs  of  the  river  commerce. 

Some  correspondence  has  taken  place  with  the  owners  and  controllers 
'  of  the  other  bridges  over  this  reach  of  the  river  with  regard  to  aids  re- 
quired in  order  to  facilitate  the  passage  of  river  crafts  through  their 
draw  openings,  and  it  is  believed  that  these  will  be  constructed  in  time 
to  benefit  commerce  during  the  coming  season. 

From  Copperas  Creek  to  the  junction  of  the  the  Illinois  and  Michigan 
Canal  at  La  Salle  the  slackwater  improvements  on  the  Illinois  Biver 
are  owned  and  controlled  by  the  State  of  Illinois.  Over  this  reach  of 
the  river  there  are  four  railroad  bridges,  including  one  at  Lacon,  pro- 
l)osed,  and  four  wagon  bridges.    These  have  not  yet  been  reported  upon. 

Under  date  of  March  31, 1886, 1  was  instructed  by  the  Chief  of  En- 
gineers to  prepare  and  transmit  to  his  office  at  an  early  day  a  map  ot 
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the  Illinois  Biver  from  the  junction  of  the  IHinois  and  Michigan  Canal 
to  its  mouth,  showing  the  location  of  the  bridges  on  the  river,  together 
-with  skeleton  sections  of  each  after  the  manner  adopted  in  the  maps 
Attached  to  General  Warren's  report  of  ISIS. 

On  April  7, 1886, 1  submitted  a  project  for  carrying  out  these  instrac- 
tions.  Under  date  of  April  10, 1886, 1  was  informed  that  "  in  view  of 
your  report  of  the  expense  of  procuring  the  information  desired  and  of 
the  delay  attendant  upon  awaiting  for  a  fall  in  the  river  to  make  the 
necessary  examinations,  the  above  mentioned  instructions  are  for  the 
present  recalled.'^ 

Since  this  time  nothing  more  has  been  done  in  this  matter. 

It  has  been  my  intention  to  refer  to  it  again  and  ask  that  the  origi- 
nal instructions  be  renewed  in  order  that  they  might  be  carried  out 
<luring  the  coming  summer  and  fall  as  favorable  opportunity  offered. 
There  is  no  doubt  but  our  information  concerning  the  bridges  over  the 
Illinois  River  is  very  incomplete,  especially  in  view  of  the  important 
bearing  that  these  will  have  upon  the  navigation  of  the  river  when  it 
becomes  a  highway  for  vessels  passing  from  Lake  Michigan  to  the  Mis- 
sissippi Biver. 

I  will  also  invite  attention  to  the  fact  that  there  are  three  railroad, 
«even  wagon  road,  and  one  aqueduct  bridges  over  the  Illinois  and 
Des  Plaines  rivers,  between  the  the  mouth  of  the  canal  and  Joliet, 
that  will  have  to  receive  consideration  whenever  the.upp^r  part  of  the 
river  is  to  be  made  navigable. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Hands  (TRY, 

Major  J  Corps  of  Engineers. 

Brig.  Gen.  J.  0.  Duane, 

Chief  of  Engineers^  U.  8.  A, 


report  of  major  milton  b.  adams,  corps  of  engineers. 

United  States  Engineer  Office, 

Burlington^  Ft.,  Deoeniber  14, 1886. 
General:  In  compliance  with  General  Orders  No.  7,  Headquarters 
Oorps  of  Engineers,  Washington,  D.  0.^  November  30, 1886,1  have  the 
honor  to  report  there  is  one  case  in  this  district  in  which  a  bridge  in- 
terferes with  free  and  safe  navigation,  being  that  of  the  Lamoille  Val- 
ley Extension  Bailroad  in  its  crossing  of  Missisquoy  Bay. 

At  least  one  accident  has  been  reported  to  me  as  having  occurred  at 
this  bridge,  due  to  the  narrowness  of  the  draw,  which,  with  projections 
that  exist  below  water-level,  affords  a  clear  opening  of  only  some  36 
feet  and  renders  a  passage  through  the  draw  somewhat  ditiicult  and 
dangerous. 

This  bridge  is  not  now  in  use,  never  was  much  more  than  merely 
placed  in  operation,  and  is  not  likely  to  be  used  in  the  near  future ;  all 
considerations  would  therefore  seem  to  render  it  unwise  to  allow  such 
an  obstacle  to  free  navigation  to  remain. 

Very  respectfully,  your  obedient  servant, 

M.  B.  Adams, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 
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beport  of  captain  a.  h.  payson,  corps  op  engineers. 

United  States  Engineer  Office, 

San  Francisco  J  CaL^  December  23,  1880. 
Sir  :  In  compliance  with  the  instructions  in  General  Orders  Ko.  7, 
dated  Headquarters  Corps  of  Engineers,  Washinpjton,  D.  0.,  November 
30, 1886, 1  have  the  honor  to  report  as  follows  :  Concerning  bridges  in 
the  district  under  my  charge,  in  ray  opinion  there  is  no  reasonable 
ground  for  complaint  against  any  of  the  existing  bridges,  nor  have  any 
such  complaints  been  made  by  the  navigation  interests  save  in  the  case 
of  the  bridge  across  the  Sacramento  Kiver  at  Butte  City,  now  under 
construction,  but  nearly  completed.  Under  date  of  June  18, 188C,  I 
wrote  to  the  Department  about  this  bridge,  which  had  not  then  been 
begun,  and  inclosed  a  copy  of  a  letter  which  I  had  received  on  the  sub- 
ject from  the  Presid^t  of  the  Sacramento  Transportation  Company.  1 
quote  from  my  letters  follows : 

My  own  knowledge  of  the  circnmstances  and  locality  convince  me  that  the  bridf^e^ 
if  built  in  this  part  of  the  river,  will  be  a  eerions  obstacle  to  navigation,  if  it  does  not 
entirely  prevent  it  at  certain  seasons  of  the  year. 

There  is  abreast  of  Butte  City  a  straight  reach  of  river  less  than  300  feet  wide  be- 
tween permanent  banks,  in  which  the  oorrent  at  high  water  is  so  swift  that  an  empty 
barge  cannot  be  towed  np  in  midstream  by  existing  steamers.  As  the  water  is  deep 
enongh  at  all  stages,  this  objection  might  be  met  by  a  draw-span  next  tbe  bank  on 
the  Batte  City  side,  bnt  this  even,  if  there  was  any  wav  of  forcing  it,  would  not  remedy 
the  ffreat  dan^  to  which  descending  boats  with  loans  will  be  exposed. 

A  Doat  oomuig  down-stream  at  high  water  with  a  loaded  barge,  on  acconnt  of  tbe 
narrowness  of  stream  and  swift  current,  could  not  round  to  between  the  bend  above 
and  the  bridge  to  drop  the  barge  through  from  above,  and  could  not  tow  throngb 
without  great  risk. 

I  may  add  that  my  opinion  about  this  bridge,  as  above  expressed,  re- 
mains unchanged,  as  does  that  of  Captain  Dwyer,  President  of  ^^^^  ^?f* 
ramento  Transportation  Company,  who  may  be  considered  as  luuy 
representing  the  navigation  interests  on  the  Sacramento  Elver. 
Very  respectfully,  your  obedient  servant, 

A.  H.PAY80H, 

Captain  of  Engi^^^* 
Chief  of  Engineers,  U.  S.  A. 


REPORT  OF  CAPTAIN  CHARLES  F.  POWELL,  CORPS  OF  ENGI^^^ 

United  States  Enoinber  ^^^^^^\qa'i 

Portland,  Oreg.^  January  ^»/^^^. 
Sir:  I  have  the  honor  to  make  the  following  report  ^?^Jf^?^r^fere^ 
tain  structures  now  erected  or  in  process  of  erection  whicn  i" 
or  will  interfere,  with  free  and  safe  navigation : 

pound-nets,  fish-traps,  and  PISH-li^HBELS. 

The  former  of  these  structures  are  extensively  used  °^^y.  * J*^i^  tbe 
of  the  Columbia  Eiver,  and  the  fish-wheels  in  tbe  ri^^^^°^!:;  "nd  lower 
Cascades  Canal.    Fish-traps  are  coming  into  nse  on  tbe  oay » 
parts  of  streams  of  the  Oregon  and  Washington  coasts.  i^een  de- 

The  pounds  and  traps  and  their  effect  on  n»ZJ^*"^i*  ^^2  l»8^i  "^^ 
scribed  in  special  reports  and  in  my  report  of  V?^^™?^o vision  of  tbi 
quired  by  Department  letter,  for  compliance   witu    »  pru 
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river  and  harbor  act  of  July  5, 18S4,  coucerning  structures  interferiug 
"With  uavigatiou. 

The  fish  traps  and  pounds  in  a  lesser  degree  generally  cause  shoal- 
ing. The  traps  are,  in  effect,  permeable  dikes,  which  check  the  car- 
rent  and  cause  more  or  less  of  a  fill.  They  contract  the  water-way  and 
deflect  the  current,  on  account  of  the  obstacle  to  the  flow  which  they 
form  in  themselves  and  from  the  fills  made  by  them. 

Wherever  the  channel  is  good  enough  this  contraction  or  deflection 
is  unnecessary  and  is  apt  to  be  injurious  to  the  channel,  and  there- 
fore obstructive  to  navigation.  The  traps  are  also  obstructions  in  an- 
other view,  and  that  is,  that  a  vessel  may  in  darkness  or  fog  run  into 
the  trap  and  suffer  damage,  be  delayed,  or  be  thrown  out  of  her  cooi- 
pass  course. 

On  the  other  hand,  where  the  channel  is  not  good,  fish-trapsT  may  be 
arranged  to  improve  it,  and  at  such  places  be,  on  the  whole,  a  benefit  to 
navigation.  *  l| 

The  location  of  fish-traps  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  amelioration  of  navigable  waters, 
and  preferably  by  the  War  Department,  which  is  charged  with  the  ex- 
ecution and  maintenance  of  works  for  the  objects  named,  and  which  has 
agents  in  direct  supervision  of  such  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish  pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  openings  and  times  of  use  of  traps.  Structares 
named  are  built  as  a  right  of  the  land-owner,  the  same  as  a  public 
wharf  or  landing  pier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  are  for  use  of  the  public,  while  fish- 
traps,  of  which  fish-pounds  are  one  kind,  and  fish- wheels  are  wholly  pri- 
vate. 

Some  of  the  Cascades  fish-wheels  are  permanent  structures  of  cribs 
and  rough  stone  walls ;  others  are  floating. 

They  are  generally  located  on  the  low  sharp  points  which  help  to 
form  the  rapids,  and  all  of  them  have  runs  or  chutes  and  sometimes 
wings  partly  made  by  building  walls  of  rip-rap  in  the  river-bed. 

The  flsh-wheel  structures  decrease  the  river  cross-sections,  and,  con- 
sequently injuriously  affiect  the  current  at  the  rapids,  although  not  to 
a  large  degree.  The  removal  of  the  fish-trap  structures  from  along  the 
•channel  shores  will  be  advisable  when  this  part  of  the  river  becomes 
navigated,  and  be  necessary  when  the  work  of  a  radical  open-river  im- 
provement is  undertaken,  as  contemplated  by  the  Cascades  Canal  pro- 
ject. 

LOG-BOOMS  IN  NAVIGABLE  WATERS. 

Besides  the  instances  of  obstructive  log-booms  of  this  district,  named 
in  my  report  of  December,  1884,  the  following  have  since  been  noticed 
or  reported: 

A  boom  at  Coquille  City,  jOreg.,  extends  half  a  mile  up-stream  fol- 
lowing the  shore.  The  opposite  bank  is  fairly  well  protected  by  natural 
plantations;  but  an  erosion  there  is  plain,  and  one  probably  caused  by 
the  channel  contraction  made  by  the  boom  and  large  loffs  held  in  it. 

A  boom  about  2  miles  above  Parkersburg,  also  on  the  Coquille  River, 
is  in  deep  water,  and  occupies  about  one-quarter  of  the  river's  width 
whore  that  is  somewhat  narrow. 

There  is  a  boom  of  logs  moored  close  to  the  channel  at  the  month 
of  the  ^Nootsack  River,  Bellingham  Bay,  Washington  Territory.    This 
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boom  is  pivoted  at  one  end,  and  at  times  swings  across  the  cbannel. 
It  is  also  reported  that  this  boom  has  caused,  and  will  continue  to  cause, 
«  shoal  at  tbat  place. 

BRIDGES   AND  BULKHEAD  AT  WATERS  OP  YAQUINA  BAY,  OREGON. 

The  railroad  bridges  and  trestles  and  county  bridge  at  Yaquina  Bay, 
named  in  my  report  for  December,  1884,  remain  without  change. 

The  Oregon  Development  Company,  singly  or  in  connection  with  the 
railroad  company,  is  building  a  crib- work  bulkhead  along  the  channel 
«dge  at  Yaquina  City,  the  terminus  of  the  Coast  and  Willamette  Val- 
ley Eailway,  and  filling  behind  the  bulkhead  with  earth  and  stone  from 
adjacent  blufi's. 

The  location  and  the  bulkj^ead,  now  about  constructed,  are  shown  on 
the  accompanying  sketch.*  The  injury  to  navigation  due  to  this  bulk- 
head is  inappreciable,  jgid  perhaps  none  exists  whatever.  It  is  under- 
stood that  the  bulkhead  is  to  be  extended  along  the  channel  edge  in 
front  of  the  tide  flat  between  Yaquina  City  and  Newport  The  channel 
edge  is  close  to  the  low- water  line. 

A  filling  of  this  tide  flat  would  appreciably  curtail  the  tidal  prism  of 
the  bay  and  be  prejudicial  to  the  improvement  at  its  entrance. 

If  the  bulkhead  were  placed  at  about  the  half-tide  line,  and  the  bot- 
tom from  there  to  the  channel  dredged,  deep  water  for  landing- wharves 
would  be  obtained  and  the  encroachment  of  the  tidal  prism  by  the  fill- 
ing compensated  for. 

The  railway  company  claim  a  grant  from  the  State  of  actual  owner- 
ship of  the  tide  flat  referred  to  and  other  tide  flats. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 
•    The  Chief  of  Engineers,  TJ.  S.  A. 


letter  of  the  secretary  of  war.  , 

War  Department, 
Washington  City,  December  10, 1887. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  8th  instant  from  the  Chief  of  Engineers, 
together  with  copies  of  reports  of  officers  in  charge  of  river  and  harbor 
districts,  received  since  February  21, 1887,  and  made  to  meet  the  re- 
quirements of  section  4  of  the  river  and  harbor  act  of  August  5, 1886, 
requiring  that  report  be  made  to  Congress  whether  any  bridges,  cause- 
ways* or  structures  of  any  kind  now  erected,  or  in  process  of  erection, 
do  or  will  interfere  with  free  and  safe  navigation. 

WiLLLiM  O.  EnDICOTT, 

Secretary  of  War, 
The  Speaker  of  the  House  of  Eepresentatives. 


Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washingtonj  D.  C,  December  8, 1887. 
Sir  :  I  had  the  honor  to  submit,  21st  February  last,  a  communication 
containing  reports  from  officers  in  charge  of  river  and  harbor  districts, 
made,  under  orders  from  this  office,  to  comply  with  a  provision  of  sec- 
tion 4  of  the  river  and  harbor  act  of  August  5, 1886,  requiring  that  re- 
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port  be  made  to  Congress  whether  any  bridges,  causeways,  or  8tractare» 
of  any  kind,  now  erected  or  in  process  of  erection,  do  or  will  interfere 
with  iree  and  safe  navigation.  This  was  transmitted  to  the  Senate  by 
the  War  Department,  February  24, 1887,  and  printed  as  Senate  Ex.  Doc* 
Ko.  105  of  the  last  session  of  Gongress. 

The  instances  of  interference  therein  enumerated  were  sach  as  had 
not  been  included  in  a  previous  report  from  this  oiMce,  made  to  comply 
with  similar  provision  of  the  river  and  harbor  act  of  July  5, 1884,  trans- 
mitted to  the  Senate  December  18, 1885,  and  printed  as  Senate  Ex.  Doe* 
No.  12^  Forty-ninth  Congress,  first  session. 

In  farther  compliance  with  the  act  of  August  5, 1886, 1  now  have 
the  honor  to  submit  herewith  reports  received  since  my  communication 
of  February  21,  1887,  of  instances  of  ii^rference  with  free  and  safe 
navigation  by  bridges  and  other  structures,  additional,  with  few  ex- 
ceptions, to  those  previously  reported. 

Very  respectfully,  your  obedient  servant, 

J.  C.  DUANE, 

Brig.  Gen.,  Chief  of  Engineers. 
Hon.  William  C.  Endicott,  -  \ 

Secretary  of  War. 


report  of  major  jared  a.  smith,  corps  of  enginrers. 

United  States  Engineer  Office, 

Portland^  Me.,  June  21, 1887. 
Sir:  In  compliance  with  instructions  in  General  Orders,  No.  7,  from 
Headquarters  Corps  of  Engineers,  dated  Jnne>  2, 1887, 1  have  the  honor 
to  submit  the  following  report: 

Eegarding  the  railroad  and  highway  bridge  between  Portsmouth,  N. 
H.,  and  Kittery,  Me.,  my  annual  report  for  Cocheco  Eiver,  New  Hamp- 
shire, for  fiscal  year  ending  Jane  30, 1886,  contained  the  following  par- 
agraph : 

The  bridge  across  the  Pisoataqaa  River,  near  Portsmoath  Harbor,  has  its  draw 
yerv  narrow  and  badly  arranffed,  so  that  it  is  generally  a  very  inconvenient,  slow,  and 
ted  ions  process  to  pass  vessels  through.  In  passing  tnrongh  the  draw  with  the  tide 
it  is  generally  necessary  to  moor  the  vessel  and  allow  it  to  drop  through  the  narrow 
space  stem  foremost,  requiring  great  pains  to  accomplish  it  without  injnry. 

Across  the  channel  leading  to  the  Back  Cove  in  Portland  Harbor, 
Maine,  are  two  bridges.  The  first  bridge  is  that  of  the  Grand  Trunk 
Eailway,  which  has  a  draw  giving  a  clear  opening  of  only  about  40  feet, 
and  is  inconveniently  arranged  for  enabling  vessels  to  pass. 

The  second  bridge  is  known  as  Tukey's  Bridge,  and  is  used  for  a  com- 
mou  highway ;  the  draw  is  no  wider  than  that  of  the  railway  bridge, 
and  owing  to  the  narrow  channel  and  lack  of  suitable  guard-piers  it  is 
a  difficult  and  tedious  operation  to  pass  vessels  through  the  draw,  so 
that  it  forms  a  serious  obstruction  to  the  navigation  of  that  channel. 

My  report  of  a  preliminary  examination  on  the  Kennebec  Eiver^ 
Maine,  submitted  December  27,  1886,  contained  the  following  para- 
graphs: 

The  draw  of  the  hridge  from  Gardiner  to  Pitteton  is  difflonlt  and  somewhat  dan- 
gerons  to  pass,  owing  to  the  lack  of  suitable  piers  as  gnides  to  the  cnrrent  and  gaaids 
for  the  passing  vesseT.  I  give  this  npon  the  statement  of  pilots  and  others,  witboat 
personal  knowledge  obtained  fh>m  observation. 

The  bridge  seems  to  have  had  an  effect  in  forming  a  shoal  in  front  of  the  wbanrca 
immediately  above,  and  the  shoal  has  extended  downward  until  it  has  ix^nred  the 
channel  throngh  the  draw ;  opposite  the  railroad  wharf  the  shallow  water  causes 
grreat  inconveoience  and  eicpense  in  getting  vessels  to  and  from  the  landing. 
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EeferriDg  to  the  injuries  caused  by  a  freshet  in  1870,  the  same  report 
says: 

The  same  fresLet  carried  away  the  toll-bridge  at  Hallowell,  leavinp;  the  piers  in  the 
river.  The  remains  of  the  bridge  pierd  are  now  eabmerged  at  high  water  and  form 
a  dangerous  obstacle  on  which  many  vessels  have  been  injured. 

I  am  informed  that  a  railroad  bridge  has  been  constructed  across  the 
navigable  portion  of  the  York  Eiver,  Maine,  for  the  improvement  of 
which  an  appropriation  was  made  by  Ck)ngress,  August  5,  188G.  So 
far  as  I  am  aware^  no  authority  has  been  obtained  from  Congress  for 
constructing  the  bridge  mentioned,  and  ifc  is  thetefore  not  known  how 
far  it  may  cause  obstruction. 

The  points  mentioned  cover  all  that  are  known  to  exist  within  the 
limits  of  works  in  charge  of  this  ofiBce. 

Very  respectiuUy,  your  obedient  servant, 

Jared  a.  Smith, 
liajor  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


bepoet  of  major  william  b.  liyebmobe,  cobps  of  enqineebs. 

Engineeb  Office,  United  States  Army, 

Neicportj  B.  J.,  November  4, 1887. 
Sib  :  lieferiing  to  General  Orders,  No,  7,  Headquarters  Corps  of  En- 
gineers, current  series,  respecting  the  interference  with  free  and  safe 
navigation  by  bridges,  causeways,  and  other  structures,  I  have  the 
honor  to  state  that  complaint  has  been  made  of  the  bridge  of  the  Bos- 
ton and  Providence  Bailroad  Company,  which  crosses  the  Pawtucket 
(Seekonk)  Biver,  Bhode  Island,  near  its  mouth,  between  the  city  of 
Providence  and  East  Providence,  and  of  the  Old  Colony  Railroad  Bridge 
over  the  Taunton  River  between  Somerset  and  Fall  River,  Mass. 

PAWTUCKET  BIVEB  BBIDGE. 

About  500  feet  above  this  bridge  is  a  highway  bridge  connecting 
Providence  and  East  Providence,  which  was  erected  in  lieu  of  the  old 
Washington  Bridge,  which  was  about  250  feet  above  the  railroad  bridge 
and  has  been  removed. 

I  quote  the  following  description  of  the  railroad  bridge,  and  of  the 
difficulties  experienced  in  passing  through  it  and  the  old  Washington 
Bridge,  from  the  annual  report  of  the  late  General  Warren  for  1874 : 

The  act  anthorizing  the  constmction  of  the  present  bridge,  built  in  1867-^68,  passed 
the  general  assembly  in  1866.  This  act  provided' that  the  draw  of  the  bridge  sboald 
be  at  least  60  feet  in  width,  and  that  the  proposed  bridge  and  draw  shoald  be  located 
in  a  manner  satisfactory  to  Robert  Sherman,  esq.,  of  Pawtucket.  The  first  condition 
has  been  carried  out ;  as  to  the  latter,  I  am  not  informed. 

This  bridge  is  396^  feet  long,  divided  into  three  spans  and  a  draw.  Commencing  on 
the  west  side  there  is  first  a  span  of  113  feet ;  next  one  of  108^  feet;  next  is  the  draw, 
154  feet,  with  openings  of  GO  feet  in  the  clear ;  and  last,  a  short  span  of  20|  feet,  one 
end  of  which  rests  on  a  stone  pier,  the  only  one  in  the  bridge,  the  other  end  resting 
on  the  abutment.    The  superstructure  is  a  Howe  truss. 

To  facilitate  the  passage  of  vessels  through  this  and  Washington  Bridge,  double 
lines  of  piling  have  been  put  in  between  the  draws  of  the  two  bridges.  This  piling 
has  been  extended  about  300  feet  above  Washington  Bridge,  and  one  line  has  been 
extended  about  the  same  distance  below  the  railroad  bridge.  The  space  between 
these  lines  of  piles  varies  from  38  to  60  feet. 

The  difSculties  of  navigation  through  these  bridges  were  clearly  set 
forth  in  the  report  of  General  Warren,  from  which  the  above  extract  is 
taken.  • 
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Colonel  Elliot  reported  upon  these  bridges  on  December  8, 1884,  and 
again  on  December  21, 1886.  In  the  latter  rex)ort  Colonel  Elliot  states 
that— 

•  Althoagh  the  passage  of  tbo  draw  of  the  railroad  bridge  has  been  somewhat  amelio- 
rated by  the  increase  of  distance  between  tbe  two  bridges,  essoutially  the  same  diffi- 
culties are  experienced  as  before,  and  as  stated  in  my  report  of  December  U,  1884, 
published  in  £x.  Doc.  No.  12,  Forty-ninth  Congress,  first  session. 

The  draw  of  the  new  bridge  is  well  located  near  the  middle  of  the  channel,  aud  it 
has  two  draw  openings,  each  80  feet  wide  in  the  clear. 

The  draw  of  the  railroad  bridge  is  not  on  or  near  the  prolongation  of  the  draw  of 
the  upper  bridge,  as  it  should  be,  but  is  near  the  eastern  side  of  the  river  in  a  con- 
cave hendj  and  its  single  available  draw  opening  is  practically  but  about  45  feet  wide. 

Colonel  Elliot  fnrther  states : 

As  the  existing  condition  cannot  be  much  longer  endured  by  the  navigation  inter- 
ests of  the  Pawtucket  River^  it  is  a  striking  example  of  the  impolicy  on  the  one  hand 
of  any  corporation  or  individual  constructing  any  bridge  over  a  navigable  stream 
withont  first  obtaining  the  consent  of  Congress  and  the  approval  of  the  plans  of  the 
bridge,  and  on  the  other,  of  the  United  States  permitting  such  oonstmction  withont 
such  consent  and  approval. 

There  has  been  a  material  change  in  the  railroad  bridge  daring  the 
past  year.  The  available  width  of  the  one  draw  opening  has  been  in- 
creased from  about  40  to  60  feet.  A  line  of  piling  has  b^n  driven  as  a 
gnide  through  this  opening,  and  the  city  of  Providence  has  placed  a 
similar  line  south  of  the  Washington  Bridge,  so  that  there  is  a  contin- 
uous line  of  guide  piles  ftt)m  one  bridge  to  the  other^  with  the  excep- 
tion of  an  opening  of  about  100  feet  midway  between  the  two  bridges. 
The  draw  opening  of  the  railroad  bridge  is  now  nearly  or  quite  in  line 
with  the  eastern  draw  opening  of  the  Washington  Bridge,  and  the  pil- 
ing has  been  carried  below  the  railroad  bridge  some  250  feet,  on  a  curve 
of  perhaps  250  or  300  feet  radius,  following  the  general  trend  of  the 
river  at  this.poiut.  This  improvement  has  been  of  substantial  benefit 
to  the  navigation  of  the  river,  and  it  removes  in  part  the  objections 
which  have  heretofore  been  made  against  the  design  and  location  of 
this  bridge. 

This  bridge  lies  wholly  within  the  State  of  llhode  Island. 

The  United  States  are  dredging  a  channel  in  Pawtucket  Hivcr  above 
this  bridge  to  a  depth  of  12  feet  at  mean  low  water,  at  an  estimated  cost 
of  $380,000. 

SOMEBSET  BBIDGE. 

This  bridge  crosses  Taunton  River  between  Somerset  and  Fall  River, 
at  an  angla of  about  45  degrees  with  the  current  and  with  the  general 
course  of  the  stream.  It  has  a  draw  of  a  total  length  of  J  85  feet,  which 
rests  upon  a  pier  oblique  both  to  the  direction  of  the  current  and  of  the 
bridge,  as  shown  on  the  sketch  herewith.  The  width  of  the  draw  open- 
ing is  about  73  feet  in  the  direction  of  the  axis  of  the  bridge,  or  53  feet 
in  a  direction  at  right  angles  to  the  current. 

The  average  strength  of  the  tidal  curreot  through  the  draw  is  a  little 
over  2  feet,  and  1^  feet,  per  second,  at  the  strongest  part  of  the  fibb  and 
flood,  respectively. 

Complaint  is  made  that  the  draw  of  this  bridge  is  closed  15  minutes 
before  the  time  for  the  passage  of  trains,  aud  as  trains  are  often  delayed 
for  a  considerable  time  this  becomes  a  serious  inconvenience  to  naviga- 
tion. Tows  of  four  or  five  vessels  are  frequently  required  to  pass  tbe 
draw,  and  are  subjected  to  more  or  less  danger  by  this  delay.  As  the 
draw-protection  makes  an  angle  of  about  34  degrees  with  the  current, 
it  becomes  necessary  for  vessels  either  to  run  through  obliquely  to  the 
current  or  to  make  a  short  turn  in  the  draw. 
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Withoat. changing  the  location  of  this  bridge,  it  appears  that  the  re- 
qoirements  of  navigation  could  best  be  fulfilled  by  placing  the  draw- 
protection  parallel  to  the  current  and  increasing  the  draw  opening. 

The  bridge  lies  wholly  within  the  State  of  Massachusetts. 

More  than  $150,000  has  been  expended  by  the  General  Government 
in  improving  tbe  river  above  this  bridge. 

Yery  respectfully,  your  obedient  scrvent, 

W.  E.  LiVERMORE, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


report  op  lieutenant-colonel  henry  m.  robert,  corps  of 

engineers. 

United  States  Engineer  Ofpicb, 

Philadelphia^  Pa.,  June  10, 1887. 
Sir:  Beferring  to  General  Onlers  No.  7,  Headquarters  Corps  of  Engi- 
neers, U.  S.  Army,  June  2, 1887, 1  have  the  honor  to  state  that  no  change 
has  taken  place  in  the  number  or  construction  of  the  bridges,  causways, 
€rt».,  over  navigable  streams  in  this  district  since  my  full  and  detailed 
report  on  the  subject  dated  January  7, 1887,  made  in  compliance  with 
Oeneral  Orders  No.  7,  series  of  1886,  from  your  headquarters,  except  that 
in  place  of  the  old  wooden  bridge  over  tbe  Schuylkill  Biver,  at  Market 
street,  a  new  iron  bridge  is  in  process  of  erection.  Like  the  other 
bridges  above  Chestnut  street,  it  will  have  no  draw. 
Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lieut.  Col.  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


beport  of  mr.  william  f.  smith,  united  states  agent. 

United  States  Engineer  Office, 

Wilmington^  Del.,  October  28, 1887. 

General  :  In  compliance  with  instructions  in  General  Orders  No.  7, 
Headquarters  Corps  of  Engineers,  current  series,  I  have  the  honor  to 
submit  the  following  report  concerning  the  bridges  upon  the  rivers  and 
harbors  in  this  district  that  interfere  with  navigation. 

A  report  on  this  subject  was  submitted  January  10, 1887,  and  printed 
in  Senate  Ex.  Doc.  No.  105,  Forty-ninth  Congress,  second  session. 
There  have  been  no  changes  in  the  construction  of  the  bridges  men- 
tioned in  that  report,  and  my  recommendations  are  renewed.  In  ad- 
dition to  that  report  I  submitted,  on  May  3,  1887,  to  the  Chief  of  En- 
gineers the  following: 

I  have  thebonorto  report  that  a  franchise  was  granted  in  1885  by  the  le^rislature  of 
the  State  of  Delaware  to  the  Philadelphia,  Wilmington  and  Baltimore  Kailroad 
Company  to  construct  two  bridges  across  the  Christiana  River,  which  forms  what  is 
called  the  harbor  of  Wilmington.  I  learn  from  good  authority  that  it  is  the  intention 
•of  the  company  to  begin  to  bnild  these  bridges  at  an  early  day. 

The  upper  one  is  situated  5,700  feet  above  the  Market  Street  Bridge  and  is  distant 
on  a  line  on  the  axis  of  the  current  200  feet  below  the  bridge  of  the  Wilmington  and 
Northern  Railroad  Company.  It  makes  an  angle  of  about  15  degrees  15  minntes 
with  that  bridge. 
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Tbe  project  adopted  by  the  Board  of  Engineers  (see  page  775,  Part  I,  Annaal  Re- 
port of  the  Chief  of  Enj^ineers  for  1381)  is  for  the  improvement  of  the  Christiana 
River  to  the  Delaware  Railroad  Company's  Bridge,  6,500  feet  farther  up  the  river. 

The  nearness  and  obliquity  of  tbe  proposed  bridge  to  the  Wilmington  and  North- 
ern Railroad  Company's  Bridgt^  offer  a  serious  obstacle  to  free  and  safe  navigation. 

Tbe  second  bridge  is  situated  7,000  feet  from  the  outer  end  of  the  jetty  and  4,900 
feet  below  the  Third  Street  Bridge. 

Both  of  these  brid^ca  are  required  to  be  made  with  draws,  and  the  draw  of  the 
lower  one  is  required  to  be  worked  by  the  railroad  company. 

Any  draw-bridge  is  an  impediment  to  the  free  and  safe  navigation  of  a  river.  The 
degree  to  which  it  impedes  safe  navigation  depends  of  course  upon  the  width  of  the 
draw,  the  facility  with  which  it  is  worked,  and  the  direction  of  the  draw-pier  with 
reference  to  the  direction  of  tbe  current. 

All  the  commerce  of  the  port  of  Wilmington  will  pass  through  the  lower  bridge^ 
the  draw  of  which  is  required  to  bo  sufficiently  wide  to  permit  the  passage  of  vessels 
having  100  feet  beam< 

When  the  present  contract  for  dredging  is  completed  the  channel  will  have  a  depth 
of  15  feet  anu  a  width  of  75  feet.  A  draw-pier  of  25  feet  in  width  if  placed  in  mid- 
channel  will  leave  but  25  feet  of  channel  on  either  side,  which  will  amount  to  aprae- 
tical  closing  of  the  river.  The  approved  project  for  the  improvement  of  the  harbor 
calls  for  a  channel  150  feet  in  width  with  15  feet  in  depth.  Therefore  a  draw-pier 
placed  entirely  on  oue  side  of  the  channel  would  not  fit  into  the  approved  project. 
The  line  of  the  bridge  as  at  present  laid  out  is  not  at  right  angles  to  the  axis  of  the 
current  but  on  the  smaller  angle  is  9  degrees.  That  would  make  a  serious  obstacle 
to  the  safe  navigation  of  the  river,  taking  into  account  a  draw-pier  of  225  feet  in 
length  and  making  an  angle  with  the  current  of  81  degrees.  A  draw-bridge  located 
as  it  is  proposer!  to  locate  the  one  discussed,  where  all  the  water  commerce  of  the 
city  passes,  it  should  be  worked  by  steam  and  be  manned  night  and  day.  There  is 
no  provision  of  law  requiring  either  of  these  conditions. 

I  have  no  information  as  to  the  plans  for  the  bridges,  and  there  may  therefore  be 
other  serious  objections  which  I  cannot  with  present  information  report.  The  draw 
of  such  a  bridge  as  is  proposed  should  be  above  mean  high  water  at  such  a  distance 
that  tugs  could  pass  by  lowering  the  smoke  stacks. 

The  following  are  copies  of  the  letter  of  the  Chief  of  Engineers  with 
which  this  report  was  submitted  to  the  Secretary  of  War  and  the  in- 
dorsement of  the  Secretary  of  War  thereon : 

Office  of  the  Chief  of  Engineers,  United  States  Army, 

Washington f  D,  C,  June  3,  18??7. 
Sir  :  I  have  the  honor  to  submit  herewith  a  communication  of  May  30,  from  Mr.  W.  F. 
-Smith,  United  States  Agent,  reporting  that  the  Philadelphia,  Wilmington  and  Balti- 
more Railroad  Company  is  about  to  construct  two  bridges  aorons  Christiana  Birer, 
under  an  act  of  the  legislature  of  Delaware  of  1885.  which  will  seriously  impair  tiie 
work  in  progress  by  the  United  States  for  the  improvement  of  the  river. 

In  consideration  of  the  opinion  of  Attorney-General  Garland  of  May  1, 1886,  io  tbe 
matter  of  the  railroad  bridge  across  the  Mississippi  River  at  Saint  Paul,  which  is  as 
follows :  **  Where,  however,  the  interests  of  the  United  States  are  directly  concerned, 
as,  for  example,  if  the  structure  should  threaten  injury  to,  or  interfere  with,  any  work 
of  the  General  Government  for  the  improvement  of  the  river,  a  civil  proceeding  to 
protect  such  work  may  be  institnted  in  its  behalf  in  the  proper  cironlt  court"  (United 
States  V.  Duluth,  1  Dill,469''0»  H  is  respectfully  submitted  whether  the  matter  is  not 
such  as  should  be  brought  to  the  notice  of  the  Departmen  t  of  Justice  for  such  action  as 
it  may  deem  proper. 

Very  respectfully,  your  obedient  servant,  J.  C.  Dqane, 

Brig,  Gen,,  Chirf  of  Engineers 
Hon.  Wm.  C.  Endicott, 

Secretary  of  War, 

[Firat  indorsement.] 

War  Department,  June  8, 18S7. 
Respectfully  returned  to  the  Chief  of  Engineers. 

It  appears  that  tbe  bridges  are  to  be  constructed  nnder  the  authority  of  an  act  of 
the  legislature  of  the  State  of  Delaware. 

The  War  Department  is  not  authorized  to  take  action  iu  the  case,  except  as  pro- 
vided by  section  4,  river  and  harbor  act  approved  August  5,  18!J6. 
By  order  of  the  Secretary  of  War, 

John  Twfedalr, 
Chief  Clerk. 
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Since  my  report  of  May  3, 1887,  the  work  of  constrnctioa  of  these 
bridges  has  begon. 

At  the  upper  bridge  the  pivot-pier  is  to  be  36  feet  6  inches  in  diam- 
eter with  two  draw  spans  of  78  feet  in  the  clear,  and  at  the  lower  bridge 
the  pivot-pier  will  be  3G  feet  C  inches  iu  diameter,  and  two  draw-spans 
100  teet  in  the  clear. 

Very  respectfully,  your  obedient  servant, 

Wm.  F.  S^iith, 
United  IState8  Agent 
The  Chief  op  Engineers,  U.  S.  A. 


report  op  captain  p.  a.  hinman,  corps  op  engineers. 

United  States  Engineer  Office, 

Norfolk,  Va.j  February  21,  1887. 

General:  I  have  the  honor  to  state  that  on  the  24tb  ultimo  I  made 
a  report*  to  yon  upon  bridges,  causeways,  or  structures  in  this  district 
which  interfere  with  free  and  safe  navigation,  as  provided  for  in  section 
4  of  the  river  and  harbor  act  of  August  5, 1886,  and  in  General  Orders 
Ko.  7,  Ileadquarters  Corps  of  Engineers,  United  States  Army,  series 
188G.  I  now  make  the  following  supplementary  report,  as  the  dredging 
operations  in  progress  in  the  southern  branch  portion  of  Norfolk  Har- 
bor, Virginia,  have  recently  disclosed  the  fact  that  the  two  marine  rail- 
ways, belonging  to  Mr.  John  L.  Thomas  and  Mr.  William  B.  Thomas, 
respectively,  *'will  interfere  with  free  and  safe  navigation"  therein  as 
soon  as  the  work  of  dredging  shall  have  been  completed. 

I  transmit  herewith  a  map  of  the  locality  in  question  ;  a  copy  of  a  re- 
port, dated  the  7th  instant,  of  Mr.  H.  J.  Gielow,  assistant  engineei", 
relative  to  his  examination  of  these  structures,  and  a  copy  of  a  com- 
munication dated  June  20, 1883,  from  General  V.  D.  Gronor,  president 
board  of  harbor  commissioners,  to  said  John  L.  Thomas,  authorizing 
him  to  project  his  railway  beyond  the  port- warden  line  under  certain 
conditions. 

On  the  20th  ultimo  I  wrote  Capt.  Charles  G.  Elliott,  president  board 
of  harbor  commissioners,  as  follows : 

The  Government  is  now  engaged  in  improving  the  Sonthern  Branch  by  dredging 
tu  a  depth  of  not  less  than  23  feet  and  a  width  of  at  least  500  feet  at  mean  low  water. 

The  marine  railways  of  John  L.  Thomas  and  William  B.  Thomas  extend  beyond 
the  port  warden  lines  and  interfere  with  they  forejijoing. 

Please  have  them  removed  as  soon  as  possible,  that  the  work  of  improvement  may 
not  bo  delayed. 

It  is  understood  that  the  said  board,  at  its  meeting  on  the  14th  in- 
stant, authorized  the  employment  of  an  engineer  to  define  the  port- 
warden  lines  for  the  locality  under  consideration  and  report  on  the 
same.  This  will  take  some  time,  as  many  of  the  old  marks  to  which 
points  were  referred  have  disappeared.  Mr.  Gielow,  however,  made  a 
close  approximation  to  the  location  of  the  port  warden  line  in  the  vicin- 
ity of  the  said  railways. 

It  appears  from  the  foregoing  that  the  railway  of  Mr  John  L.  Thomas 
has  been  built  under  the  authority  of  said  board  (whose  jurisdiction 
over  the  matter  may  be  questioned).  It  is  on  a  pile  foundation,  and 
extends  93  feet,  more  or  less,  from  the  port  warden  lino  into  the  chan- 

•  Printed  in  Senate  Ex.  Doc.  No.  105,  Forty-ninlh  Congress,  second  session. 
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nel.  At  mean  low  water  there  is  13^  feet  over  it  at  the  port  warden 
line  and  23^  feet  at  the  channel  end.  The  permit  calls  for  ^^at  least  25 
feet"  at  the  latter  end  and  ^'  some  16  feet"  at  the  former,  presumably 
at  same  stage.  This  stractnre  extends  20  feet,  mort^  or  less,  into  the 
25-foot  channel  now  being  dredged. 

The  railway  of  Mr.  William  B.  Thomas  was  built  years  ago  without 
any  known  authority.  It  rests  on  mud  sills  on  the  natural  soil,  and 
extends  162  feet,  more  or  less,  from  the  port  warden  line  into  the  chan- 
nel, with  6  feet  of  water  over  it  kt  the  port  warden  line  and  14  feet  at 
the  outer  end  at  mean  low  water.  It  projects  about  100  feet  into  the 
25-foot  channel  lately  dredged,  and  is  a  very  dangerous  obstruction  to 
navigation. 

No  buoys  mark  the  ends  of  either  of  these  structures,  and,  if  allowed 
to  remain  as  now,  they  will  be  a  constant  menace  to  large  vessels  seek- 
ing the  navy-yard,  etc. 

Very  respectfully,  your  obedient  servant, 

F.  A.  niNMA2^, 
Captain  of  Engineers 

The  Chief  of  Engineers,  U.  S.  A. 

(Through  Col.  William  P.  Craighill,  Corps  of  Engineers.) 


report  of  mr.  h.  j.  guclow,  assistant  engineer. 

'  United  States  Engineer  Office, 

Norfolk,  Va.y  February  7,  1887- 

Captain  :  I  have  the  honor  to  etate  that^  in  compliance  with  yonr  instructions,  I 
proceeded  to  locate  the  port  warden  line  from  point  T  to  U  in  the  Southern  Branch 
on  the  Berkley  side.  Upon  arrival  on  the  spot  it  was  fonnd  that,  with  a  sinp^lc  excep- 
tion, all  the  old  landmarks,  to  which  these  and  adjacent  points  had  been  referred,  h«l 
ceased  to  exist,  and  to  locate  these  points  correctly  would  necessitate  an  extensiTe 
survey,  requiring  a  week  or  ten  days  for  its  completion.  However,  an  approximate 
location  of  the  port  warden  line  was  made  to>day  with  a  view  to  obtain  certain  data 
relative  to  the  marine  railways  of  Messrs.  John  L.  Thomas  and  William  B.  Thomas, 
as  follows : 

Mr.  John-L.  Thomas's  marine  railway  is  built  on  a  pile  foundation ;  at  the  port 
warden  line  it  has  13^  feet  of  water  over  it ;  it  extends  93  feet  into  the  stream  from 
the  port  warden  line,  and  has  23^  feet  of  water  over  it  at  its  outer  end. 

Mr.  William  B.  Thomas's  marine  railway  has  no  special  foundation ;  it  rests  on  mad 
sills  on  the  natural  soil,  having  6  feet  of  water  over  it  at  the  port  warden  lino,  from 
which  it  extends  162  feet  into  the  stream,  and  at  which  point  it  has  14  feet  of  water 
over  it. 

All  the  above  depths  are  referred  to  mean  low  water. 
Very  respectfully,  your  obedient  servant, 

II.  J.  GlELOW, 

Assistant  Engineer. 
Capt.  F.  A.  HiNMAN, 

Corps  of  Engineere. 


letter  of  the  president  of  the  board  of  harbor  commissioners  of  kob- 

folk,  virginia. 

Harbor  Commissioners'  Office, 

Norfolk,  To.,  June  20,  1882. 
Dear  Sir  :  In  accordance  with  your  application  of  the  12th  of  May,  1882.  after 
hearing  the  advisory  board,  in  due  consideration  thereof,  as  a  matter  of  public  im- 

Sortance,  the  board  permits  your  ways  to  be  extended  beyond  the  present  port  war^ 
en's  line  100  to  108  feet,  to  a  depth  under  water  of  some  16  feet  at  the  port  warden's 
line,  running  down  to  at  least  25  feet  at  its  extremity,  and  proper  fastening  piles  to 
be  driven. 
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The  Commonwealth's  attorney  for  Norfolk  Coanty  has  been  requested  to  draw  up 
the  proper  papers  in  the  case,  and  the  work  is  to  be  done  under  the  supervision  of 
the  committee  on  wharves  and  docks  appointed  by  the  board,  Messrs.  J.  J.  Williams, 
J.  K.  Gillett,  and  Henry  Parker. 
Yours  respectfqlly,  etc., 

V.  D.  Gkoner, 
Prmdcnt  of  Board, 
John  L.  Thomas,  Esq., 

Portsmouth^  Va, 


report  of  colonel  q.  a.  gillmore,  corps  op  engineers. 

United  States  Engineer  Office, 

New  Yorlc,  November  7, 1887. 
Sib:  In  conformity  with  General  Orders  No.  7,  Headquarters  Corps 
of  Engineers,  series  1887, 1  liave  the  honor  to  submit  the  following  re- 
port npon  "bridges,  causeways,  or  strnctnyes  now  erected  or  in  process 
of  erection  ^  that  **do  or  will  interfere  with  free  and  safe  navigation,'' 
within  the  district  in  my  charge. 

ASHLEY  RIVER,  SOUTH  CAROLINA. 

The  new  bridge  built  across  this  river  at  Charleston  has  a  pivot-draw 
of  two  openings  of  75.G  feet  and  75.8  feet,  respectively.  It  is  located 
near  th&  west  bank  of  the  river.  An  obstruction  is  formed  here  to  the 
extent  that  some  difficulty  is  experienced  in  passing  through  when  tidal 
currents  are  strong.  It  is  probable  that  the  passage  would  be  easier  if 
the  draw  was  nearer  the  center  of  the  river. 

EDISTO  RIVER,  SOUTH  CAROLINA. 

(1)  The  bridge  of  the  South  Carolina  Railroad  near  Branchville  has 
no  draw.  It  is  a  single  fixed  span  wooden  bridge.  It  forms  no  obstruc- 
tion at  present  while  navigation  is  confined  to  rafting,  but  will  prob- 
ably do  so  when  the  Edisto  shall  have  been  improved  for  light-draught 
steamboats  as  contemplated  by  the  existing  project. 

(2)  Three  county-road  bridges,  Covner's,  Eichardson's,  and  Canady's, 
cross  the  stream  at  reaches  to  be  improved  for  steamboat  navigation. 
When  this  improvement  shall  have  been  accomplished  they  will  ob- 
struct the  passage  of  steamers.  At  present  they  do  not  interfere  with 
raft  navigation. 

SALKIEHATCHIE  RIVER,   SOUTH  CAROLINA. 

(1)  Toby's  Bluff  Bridge  is  too  low  and  one  bent  is  so  much  in  the 
channel  as  to  interfere  with  raft  navigation. 

(2)  The  Charleston  and  Savannah  Bailroad  Bridge  has  no  draw.  The 
ox)ening  is  38  feet.  The  river  is  navigable  for  several  miles  higher  up  for 
light-draught  steamers,  but  their  passage  is  obstructed  by  the  bridge. 

0 

CHEBHAW  RIVER,  SOUTH  CAROLINA. 

A  schooner,  sunk  in  the  river  about  two  years  ago,  at  a  point  known 
as  the  <<  Public  Landing,''  about  7  miles  distant  from  Green  Pond,  forms 
an  obstruction  to  navigation.  Funds  have  recently  been  allotted  for  the 
removal  of  the  wreck. 
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SAYAimAH  RIVER,  QEORGIA. 

The  bridge  of  the  Port  Eoyal  aivl  Aagasta  Eailroad,  about  4  miles 
below  Augusta,  Ga.,  gives  some  trouble  to  steam-boats  at  high  stages  of 
the  river,  although  provided  with  a  draw  about  90  feet  wide.  The 
trouble  is  caused  by  the  structure  making  an  angle  of  about  75  degrees 
with  the  current,  the  piers  being  perpendicular  to  the  axis  of  the  bridge. 
The  draw  is  not  considered  to  be  located  near  enough  to  the  South  Car- 
olina bank  of  the  river  to  afford  the  best  passage  for  steam-boats. 

ST.  AUGUSTINE  CREEK  (THUNDERBOLT  RIVER),  GEORGIA. 

The  bridge  of  the  Savannah  and  Tybee  Railroad  Company,  recently 
built  across  St.  Augustine  Creek,  presents  a  serious  obstruction  to 
navigation.  The  capping  of  the  draw-bridge  pier  is  only  about  half  a 
foot  above  high  water  of  spring  tides  and  the  roadway  only  about  G  feet 
above  the  same  level.  At  Jiigh  water  it  is  scarcely  possible  to  keep 
boats  from  being  carried  by  the  tidal  current  against  the  bridge.  In 
view  of  the  difficulty  in  passing  the  draw-opening  of  the  bridge,  the 
railroad  company  has  recently  been  requested  by  the  Secretary  of  War. 
as  a  partial  remedy,  to  cause  a  number  of  groups  of  piles  to  be  driven 
in  certain  positions  beyond  the  ends  of  the  draw-bridge  piers,  but  as 
far  as  I  know  the  company  has  not  yet  done  anything  in  this  matter. 

ALTAMAHA  RIVER,  GEORGIA. 

The  Savannah,  Florida  and  Western  Railroad  Bridge  at  Doctortown 
has  no  draw.  The  steam-boats  now  plying  on  the  river  have  low  pilot- 
houses and  hinged  chimneys,  and  can  pass  under  the  bridge  with  little 
difficulty.  With  the  contemplated  improvement  of  navigation,  how- 
ever, this  bridge  will  be  more  or  less  an  obstacle  and  should  be  pro- 
vided with  a  draw. 

The  above  named  are  the  only  structures  of  any  kind  in  my  district 
known  to  me,  which  door  will  interfere  with  free  and  safe  navigation. 
Very  respectfully,  your  obedient  servant, 

Q.  A.  GlLLMORE, 

Colonel  of  Ungmeers^ 

Bvt  Maj.  Ocn.,  V.  8.  A. 
The  Chief  of  Engineers,  U.  S.  A. 


supplemental  report  of  colonel  q.  a.  glllmore,  corps  op 

engineers. 

United  States  Engineer  Office, 

New  Yorlc,  November  II,  1887. 

Sir  :  I  have  the  honor  to  state  that  I  have  been  informed  that  there 
are  two  bridges  crossing  Amelia  River,  above  Fernandina,  F]a«,  which 
more  or  less  obstruct  navigation.  The  river  forms  a  ps^rt  of  the  inland 
water-Voute  between  Fernandina  and  Jacksonville,  Fla.  One  of  these 
bridges  is  that  of  the  Fernandina  and  Jacksonville  Railroad }  the  other 
is  the  county  bridge. 

It  appears  that  the  railroad  bridge  cannot  be  opened  to  its  full  width, 
owing  to  the  settlement  of  the  structure  or  some  defect  in  the  machin- 
ery, or  both,  and  the  fender-piling  is  gone.  A  steamboat  passing 
through  the  partial  opening  is  in  danger  of  striking  the  iron  railing  of 
the  bridge. 
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The  opening  of  the  county  bridge  is  complainetl  of  as  being  too  nar- 
row for  steam-boats  using  this  route.  The  fender-piling  that  used  to  be 
there  is  rotten  to  the  water's  edge,  making  the  passage  dangerous  to 
the  wheels  of  a  steam-boat. 

It  is  claimed  that  owing  to  the  condition  of  these  bridges  damages 
have  been  caused  to  boats,  and  that  the  shipping  business  on  this  sec- 
tion of  the  inland  water  route  has  suffered. 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMOEE, 

Colonel  of  JEngin^ers^ 

Bvt  Maj.  Oen.,  U.  S.  A. 
The  CniEP  of  Engineers,  U.  S.  A, 


beport  of  captain  w.  m.  black,  corps  of  engineers. 

United  States  Engineer  Office,* 

Jacksonville,  Fla.,  July  28,  1887. 
Sir  :  In  accordance  with  General  Orders  Ko.  7,  Headquarters  Corps  of 
Engineers,  Washington,  D.  0.,  June  2, 1887, 1  have  the  honor  to  report 
that  the  following  bridges  in  this  district  interfere  with  safe  navigation 
for  the  reasons  stated : 

(1)  Eailway  bridge  over  branch  of  the  Ocklawaha  Eiver  near  Lake 
Dora,  used  by  the  Florida  Southern  and  the  Tavares,  Orlando  and  At- 
lantic railroads.  This  bridge  was  built  as  a  draw-bridge.  It  settled 
and  the  draw  could  not  be  opened  easily;  the  draw-span  is  now  joined 
to  the  main  track  at  both  ends  by  fish-plates.  The  waters  over  which 
this  bridge  passes  were  formerly  navigated  to  a  considerable  extent. 
Navigation  is  now  entirely  stopped  by  the  bridge. 

(2)  Railway  bridge  at  Pemberton  Ferry,  over  the  Withlacoochee 
Biver,  used  by  the  Florida  Southern  and  South  Florida  railroad  com- 
panies. This  bridge  has  no  draw-span.  There  is  no  commerce  in  the 
river  above  tliis  bridge  at  present. 

(3)  Eailway  bridge  over  the  Withlacoochee  River  at  Withlacoochee, 
used  by  the  Florida  Railway  and  Navigation  Company.  This  bridge 
has  no  draw-span.  There  is  no  present  commerce  in  the  river  in  its 
vicinity. 

(4)  Railway  bridge  across  Pease  River,  between  Owens  and  Fort 
Ogden.  This  has  no  draw-span.  There  is  no  commerce  in  the  river  in 
its  vicinity  at  present. 

Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
The  Chief  op  Engineees,  U.  S.  A. 


report  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobile,  Ala,,  July  21,.  1887. 
Sir  :  In  compliance  with  General  Orders  No.  7,  dated  June  2, 1887, 
I  have  the  honor  to  report  the — 

1st.  Railroad  bridge  (Alabama  and  Great  Southern)  crossing  the 
Tombigbee  River  at  Jones's  Bluflf,  Alabama,  now  erected,  interferes  with 
free  and  safe  navigation. 
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The  following  extract  from  the  report  of  Mr.  H.  C.  Fillebrown,  who 
was  sent  to  examine  it  in  1871,  contained  in  Chief  of  Engineers^  Report 
for  that  year,  gives  in  detail  the  character  of  the  obstruction  the  bridge 
offers  to  navigation : 

There  can  be  no  complaint  made  either  refl^arding  its  constinction  or  the  width  of 
passage-way  afforded  by  the  draw.  The  piers  are  located  very  nearly  parallel  to  the 
course  of  the  cnrrent,  and  there  is  a  clear  opening  on  either  side  of  the  central  pier 
of  91  feet.  In  going  up-stream  a  steam-boat  moots  with  no  delay  if  the  draw  is  open, 
and  can  run  through  either  by  day  or  night.  In  coming  down  the  river  the  case  is 
different. 

The  approach  to  the  bridge  at  Jones's  Bhiff  from  above  is  by  way  of  a  sharp  bend 
of  the  river ;  a  narrow  point  makes  out  from  the  east  bank  just  above  the  bridge  ren- 
dering it  Impossible  to  see  whether  the  draw  is  open  or  not  until  a  boat  is  within 
about  400  feet  of  the  bridge.  On  the  west  bank  of  the  river  and  within  150  feet  of 
the  west  abutment  of  the  bridge  there  is  an  indentation^  or  *' pocket,"  worn  into  the 
chalky  cliff  to  the  depth  of  150  or  200  feet.  The  water  rushing  into  this  pocket  forms 
eddies  and  counter-currents  so  strong  as  to  very  materially  affect  the  course  of  a  boat. 
Should  the  draw  be  closed  at  the  time  a  steam-boat  rounds  the  point  above,  it  would 
bo  impossible  to  stop  her  headway  until  she  was  within  the  influence  of  these  eddies. 
In  that  case  they  would  be  obliged  to  *'  back  up  "  against  these  heavy  currents,  which 
would  test  the  extreme  power  of  the  engines. 

The  river  at  this  point  is  very  deep,  and  the  main  volume  of  the  water  passes  along 
the  foot  of  the  bluff',  but  is  deflected  from  the  lower  point  of  the  *'  pocket "  mentioned 
above,  and  passes  under  the  draw  at  a  slight  angle  with  the  piers.  •  •  •  Were 
the  bridge  located  but  300  yards  further  down  the  river  the  difficult  navigation  would 
have  been  entirely  avoided ;  as  it  is,  there  is  but  the  distance  of  a  good  boat's  length 
to  allow  a  vessel  to  **  straighten  up"  in  after  passing  the  point  above.  Taking  into 
consideration  the  currents  which  are  encountered  just  after  a  boat  rounds  the  point, 
this  is  entirely  insuMcient. 

(2)  A  railroad  bridge  (Mobile  and  Birmingham)  across  the  Tombigbee 
River  at  Jackson,  Ala.,  is  in  process  of  erection,  which  I  think  may  in- 
terfere with  safe  and  free  navigation.  As  I  have  not  been  able  to  ob- 
tain the  set  of  the  current  at  the  highest  stages  of  water,  it  is  impossi- 
ble at  present  to  state  positively  whether  it  will  or  not. 

(3)  A  railroad  bridge  (Louisville  and  Xashville)  crossing  the  west 
Pascagoula  Kiver  has  no  draw  opening,  and  is  so  low  as  to  prevent 
navigation,  except  for  small  boats  that  can  go  under  it.  (Report  sub- 
mitted by  indorsement  dated  June  5,  1886.) 

(4)  A  railroad  bridge  (Vicksburg  and  IVferidian)  across  Pearl  River  at 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  ns  to  absolutely  prevent 
navigation  between  the  portions  of  the  river  above  and  below,  except 
for  small  boats  that  can  pass  under. 

(5)  A  county  bridge  about  one-half  mile  above  railroad  bridge  at 
Jackson,  Miss.,  has  no  draw,  and  is  so  low  as  to  absolutely  prevent  navi- 
gation between  the  portions  of  the  river  above  and  below,  except  for 
small  boat^  that  can  pass  under. 

(6)  A  county  bridge  across  Pearl  River  at  «'Ratliffs,"  about  midway 
between  Jackson  and  Carthage,  has  a  draw  opening  of  only  28  feet  in 
width;  should  be  at  least  40  feet. 

Very  respectfully,  your  obedient  servant, 

A.  I*^.  Damrell, 
The  Chief  of  Engineers,  U.  S.  A.  Major  of  Engineers. 


report  of  the  missouri  river  commission. 

Missouri  River  Commission, 
Saint  Louis,  Mo.,  August  11, 1887. 
Sir  :  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act  approved  August  5, 1886, 1  am  instructed  by  the  Missouri 
River  Commission  to  forward  herewith  a  copy  of  the  report  of  the  Sec- 
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retary  of  the  Commission,  dated  June  30, 1887,  upon  the  subject  of  the 
obstruction  of  the  Missouri  River  at  Caoiden,  Mo.,  by  a  dike  constructed 
by  the  Wabash  Western  Railway  Company.    This  report  was  made  in 
compliance  with  instructions  of  the  Commission,  given  May  11,  1887. 
Very  respectfully,  your  obedient  servant, 

Chas.  R.  Suter, 
Lieut  Gpl.  of  Engineers^ 
President  Missouri  River  Commission.. 
Hon.  Wm.  C.  Endtcott, 

Secretary  of  War. 

(Through  the  Chief  of  Engineers,  XJ.  S.  A.) 


REPORT  OF  FIRST  LIEUTENANT  THEODORE  A.  BINGHAM,  CORPS  OF 
ENGINEERS,  SECRETARY  MISSOURI  RIVER  COMMISSION,  ON  OBSTRUC- 
TIONS TO  NAVIGATION  AT  CAMDEN,  MISSOURI. 

Saint  Louis,  Mo.,  June  30, 1887. 

Sni:  In  accordance  with  resolution  of  the  Commission  at  its  last 
meeting,  I  have  the  honor  to  submit  the  following  report  on  the  ob- 
struction to  navigation  at  Camden,  Mo.,  reported  by  Captain  Tilden,  in 
letter  of  May  10, 18S7. 

In  com])any  with  yourself  I  visited  Camden  May  14, 1887,  on  the 
steamer  William  Stone.  When  near  the  dike  constructed  by  the  Wa- 
bash Railroad  Company  there,  which  forms  the  obstruction  referred  to, 
the  steamer  Wyoming  was  coming  up.  through  the  obstructed  channel. 
She  had  failed  on  the  first  trial,  but  succeeded  on  the  second.  An  inspec- 
tion of  the  channel  at  the  dike  was  made  by  Captain  Patterson  in  a  skiff, 
as  it  was  not  deemed  advisable  to  get  the  Stone  too  near  the  dike,  since 
she  might  have  to  go  below  it  and  might  have  serious  difficulty  in  get- 
ting back.  It  was  reported  that  the  dike  was  continuous  from  *he  left 
bank  across  the  channel  to  the  bar  on  the  west  side.  A  sort  of  waste- 
weir  had  been  left  in  the  middle  for  the  passage  of  boats.  The  end  of 
the  dike  on  the  bar  was  under  water.  The  velocity  of  the  water  over 
the  waste-weir  was  estimated  at  6  to  G  miles  per  hour,  and  there  was  a 
sudden  drop  of  8  inches  to  10  inches  just  at  the  lower  edge.  Depth  of 
water  on  upper  side  of  dike  was  over  10  feet,  but  there  was  only  4  feet 
over  the  dike. 

I  called  on  the  railroad  foreman  in  charge  of  building  the  dike.  Ho 
Raid  the  object  was  to  throw  the  river  over  against  the  right  bank  and 
prevent  cutting  in  Camden  Bend,  which  was  seriously  threatening  rail- 
road property.  It  was  expected  that  the  dike  would  be  finished  in  time 
for  the  June  rise,  at  which  time  these  changes  were  expected  to  take 
place.  Ways  had  been  built  on  the  bank,  just  above  the  dike,  for  con- 
struction of  the  mats  used  in  its  construction.  These  mats  are  woven 
of  willow  poles,  about  90  feet  by  40  feet,  and  G  inches  by  8  inches  thick. 
When  two  of  these  are  launched  they  are  floated  in  position  side  by 
side  lengthwise  of  tho  stream  and  sunk  with  riprap.  Successive  layers 
on  top  of  each  other  constitute  the  dike. 

In  order  to  determine  exactly  the  effect  of  this  obstruction  a  survey 
was  necessary.  This  was  made  iu  tho  latter  part  of  May  and  tii;st  of 
June.  The  results  are  shown  on  tho  map  herewith.  Unfortunately 
the  survey  had  to  be  made  at  a  high  stage  of  water,  about  7  feet  above 
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iow.  At  the  time  of  the  inspectioa  above  mentioned  the  bar,  shown  on 
the  map  as  it  existed  in  1882,  had  worn  away  somewhat,  and  it-s  npper 
end,  on  which  the  onter  end  of  the  dike  rested,  was  more  nearly  oppo- 
site the  line  of  the  dike.  At  the  time  of  the  survey  this  bar  had  worn 
away  mnch  more,  as  seen  by  the  map,  and  the  river  hadfollowed  its  usual 
course  of  cutting  around  the  end  of  the  dike  and  undermining  it.  Ow- 
ing to  this  fact  and  the  swift  currents  and  great  fall  at  the  dike,  it  was 
not  found  possible  to  locate  the  present  outer  end  of  the  dike.  I'vumer- 
,  ous  cross-sections  and  miscellaneous  soundings  were  made.  These  are 
shown  on  the  map.  Floats  were  run  to  show  the  direction  and  velocity 
of  the  current.  Their  directions  are  shown  on  the  map,  with  the  i>oint8 
where  they  cross  the  sounded  sections  and  with  the  velocity  along  each 
line.  Sections  13, 13  A,  and  15  show  where  the  outer  end  of  the  dike 
was,  viz :  on  the  bar  visible  at  low  water.  By  sections  10, 11, 13,13  A, 
15,  and  16,  the  main  channel  is  still  seen  to  be  over  the  waste-weir  of 
the  dike  before  mentioned.  The  split  in  the  channel  is  shown  by  sec- 
tion 16  to  be  due,  not  to  the  dike,  but  to  the  tow-head  below.  The  main 
•channel  is  still  down  the  bend.  There  is  a  channel  on  the  west  side 
from  the  head  of  the  bar,  turning  sharp  off  toward  the  west  bank  and 
following  this  down,  gradually  working  back  to  the  main  channel  along 
the  left  bank.  This  western  channel  is  a  very  tortuous  one,  as  shown 
by  the  map  and  by  the  letter  of  Captain  Keith,  hereto  appended;  for 
from  the  head  of  the  bar  it  leads  out  around  the  end  of  the  dike.  The 
bar  shown  on  the  map  is  gradually  wearing  away  at  its  upper  end,  and 
there  is  every  evidence  that  the  only  channel  will  soon  be  in  the  bend, 
where  it  was  before,  only  with  its  point  of  impact  moved  further  down 
stream. 

So  there  the  dike  is  right  across  the  main  channel,  with  an  excessive 
fall  on  its  lower  edge,  an  excessive  velocity  over  it,  owing  to  its  damming 
eiiect — a  most  serious  and  unwarrantable  obstacle  to  navigation.  The 
channel  has  only  been  divided  temporarily  and  not  totally  divided. 

Several  letters  on  this  subject  are  appended  as  further  evidence  of 
the  nature  of  this  obstruction,  which  it  appears  the  railroad  company 
propose  to  repeat  at  Do  Witt. 

Prompt  measures  should  be  taken  if  the  Wabash  Western  Bailroad 
Company  are  to  be  prevented  from  seriously  endangering  the  naviga- 
tion which  the  Commission  are  at  work  to  improve. 

Respectfully  submitted. 

Theo.  a.  Bingham, 

First  Lieut  of  Engineers. 

Lieut.  Col.  C.  11.  SuTER, 

Corps  of  Engineers^  IT.  S,  A,^ 

Fresident  Missouri  Rive?  Commission. 


LETTKR8  OF  CAPTAIX  C.   B.    TILDEN. 
1. 

Kansas  City,  Mo.,  June  28, 1887. 

Lieutenant  :  The  main  channel  of  the  river  at  C«amden  is  still  over  the  dike  and 
•down  the  bcn<l,  same  as  when  you  were  up  here.  But  at  the  present  hich  sta^  of 
water  in  the  river  there  is  plenty  around  the  end  of  the  dike,  bnt  crooked  and  veiy 
hard  to  make. 

There  is  a  middle  chute  that  looks  very  well,  hut  which  I  did  not  try,  and  still  an- 
other going  over  to  the  point,  which  I  ran  several  times  and  found  abundance  of 
^ater.    Of  course  at  the  present  high  stage  it  is  impossible  to  say  where  the  channel 
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yxiU  be  when  the  river  falls,  bat  I  think  it  will  remain  over  the  dike  and  down  the 
bend,  same  as  when  you  were  up  here.  I  will  see  the  pilots  on  the  steamers  Dacotah 
and  Wyoming  when  they  come  up  and  obtain  their  views  on  the  subject  and  transmit 
them  to  you  as  early  as  possible. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.   B.   TiLDEX. 

Lieut.  T.  A.  Bingham,  . 

Corjps  of  Engineers, 


9. 

Kansas  City,  Mo.,  July  20, 1887. 

LiEUTEXAXT :  Your  letter  of  July  19  was  receivfed  to-day. 

In  reply  I  would  say  that  I  saw  Capt.  Henry  Keith,  of  the  steamer  Wyoming,  on  July 
2,  aud  gave  him  a  rough  draught  of  a  letter  to  you  expressiug  his  views  of  the  river 
at  Camden  and  which  he  was  to  have  signed  by  himself  and  the  pilots  of  the  Wyo- 
ming aud  then  take  it  down  to  Saint  Louis  and  get  it  signed  by  the  captain  and  pilots 
of  the  steamer  Dacotah  aud  forward  to  you.  The  steamer  Dacotah  had  broken  her 
shaft  on  her  trip  np  thp  river  and  returned  to  Saint  Louis  for  repairs  and  has  not 
since  been  np  here. 

I  saw  Captain  Keith  on  Monday,  the  18th  instant,  and  asked  him  about  it.  He 
said  he  had  no  opportunity  of  getting  it  signed,  but  would  attend  to  it  on  his  return 
to  Saint  Lonis.  In  case  ho  does  not  do  it,  however,  I  give  you  below  the  substance  of 
what  he  said  about  tho  place. 

*'  The  channel  at  Camden  was  still  down  over  the  dike,  and  there  was  little  or  no 
Tvater  the  other  way  outside,  and  that,  owing  to  this  dike,  it  was  the  most  dangerous 
place  on  the  river  to  navigate." 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  B.  TiLDBN, 

Captain. 
Lieut.  T.  A.  Bingham, 

Corps  of  Engineer's  U,  S,  A. 

Kansas  Citt,  Mo.,  July  25, 1887. 
Lieutenant  :  I  this  morning  saw  Capt.  George  Keith,  of  tho  steamer  Dacotah,  who 
arrived  here  last  evening  with  his  boat.    On  speaking  of  the  dike  at  Camden,  Mo., 
he  says : 

**  That  he  came  up  the  middle  ohute  and  around  the  head  of  the  dike;  that  the 
reef  makes  in  very  close  and  that  tho  current  is  very  swift,  making  it  the  most  dan- 
gerous place  on  the  river  to  navigate." 

Ho  also  reports  a  dike  in  the  course  of  construction  below  De  Witt,  Mo.,  which,  if 
carried  out  as  apparently  projected,  will  be  equally  bad  as  the  dike  at  Camden,  piles 
having  been  already  driven  two-thirds  of  the  distance  across  the  river.    He  told  me 
he  would  address  a  letter  to  you  at  once  relative  to  this  matter. 
I  am,  lieutenant,  very  respectfully,  your  obedient  servant, 

C.  B.  Tilden, 

Capiaxn, 
Lieut.  TiiEO.  A.  Bingham, 
Corps  of  ERgineers,  U,  S.  A, 


LETTER  OF  CAPTAIN  GEORGE  O.  KEIllI. 

Lexington,  Mo.,  July  26, 1887. 
Bear  Sir  :  The  dike  put  in  below  Camden  is  proving  a  great  obstruction  to  navi- 
gation and  is  giving  us  a  good  deal  of  trouble  both  in  going  tip  and  coming  down 
stream.  They  are  also  putting  in  dikes  below  De  Witt  which  will  cause  i^reat  tronble 
to  navigation.  1  also  wish  to  call  your  attention  to  the  Randolph  Bridge,  which,  I 
am  satisfied,  it  will  be  impossible  to  pass  under  during  high  water,  and  hardly  think 
it  U  50  feet  above  high-water  mark.  I  would  feel  deeply  obliged  if  you  would  exam- 
ine into  these  matters  as  it  affects  the  interests  of  and  would  confer  a  great  favor  on 
Fteam-boat  men  generally  on  Missouri  Kiver. 
Sespectfully  yours, 

Geo.  G.  Keith, 
faster  Steamer  Dacotah 
Lieut.  TuEO.  A.  Bingham, 

Secretary  Missouri  River  Coimntaaioik 
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report  of  captain  clinton  b.  sears,  corps  of  engineers. 

United  States  Engineer  Office, 

Bismarck^  Dak.^  June  13, 1887. 
Sir  :  In  compliance  with  General  Orders  No.  7,  Headqaarters  Corps 
of  Engineers,  United  States  Array,  I  have  tbe  honor  to  report  as  fol- 
lows : 

(1)  The  railroad  bridge  of  the  Northern  Pacific  Hailroad  a<;ro8s  the 
Big  Horn  Eiver,  in  Montana,  somo  two  or  three  miles  from  its  mouth,  is 
a  decided  and  complete  interference  with  the  free  and  safe  navigatioa 
of  the  river. 

This  bridge  is  an  iron  or  steel  truss  "  through  "  bridge,  and  the  hor- 
izontal bottom  chord  is  from  8  to  10  feet  onlj'^  above  high-water  mark, 
and  about  15  feet  above  low  water.  The  Big  Horn  is  navigable  for 
some  distance  above  Fort  Custer,  Mont. ;  it  has  been  navigated  to 
that  point.  The  bridge  in  question  should  be  provided  with  a  draw, 
giving  a  free  channel- way  of  at  least  100  feet  in  width. 

(2)  The  bridge  of  the  Northern  Pacific  Railroad  across  the  Missouri 
Biver  at  Bismarck,  Dak.,  does  not  itself  present  any  material  inteifer- 
ence  with  the  free  and  safe  navigation  of  said  river,  but,  with  the  object 
of  protecting  the  western  approach  to  said  bridge,  the  railroad  com- 
pany has  constructed  and  is  constructing  a  brush  and  stone  dike  par- 
allel to  and  about  500  feet  above  the  said  western  approach. 

This  dike  extends  out  to  the  edge  of  the  channel  at  low-water  mark. 
The  effect  of  it  is,  at  any  stage  above  low- water  mark,  to  deflect  the  cur- 
rent so  as  to  tlirow  a  violent  and  extremely  dangerous  cross-current  di- 
rectly on  to  the  middle  channel-pier  of  the  bridge.  Th^  result  is  to  render 
the  passage  under  the  bridge  extremely  hazardous,  it  being  very  difficult 
for  a  boat  to  keep  from  being  carried  against  the  pier  with  great  force. 
Should  this  ever  dccur,  the  total  loss  of  the  steamer  or  vessel  with  cargo 
and  all  lives  on  board  may  be  expected,  as  the  water  about  the  pier  is 
from  80  to  100  feet  deep,  and  the  current  very  swift. 

The  only  remedy  for  this  is  the  building  of  a  dike  far  enough  up  the 
river  to  deflect  the  current  in  such  a  manner  as  to  bring  it  parallel  to 
the  axes  of  the  bridge  piers,  for  some  distance  above,  under  and  below 
the  bridge. 

I  would  urgently  recommend  that  steps  be  taken  by  the  proper  au- 
thorities to  oblige  the  Northern  Pacific  Eailroad  Company  to  remedy 
this  great  interference  with  free  and  safe  navigation. 

(3)  It  is  reported  in  the  daily  papers  that  the  Chicago,  St.  Paul, 
Minneapolis  and  Omaha  Bailroad  Company,  in  connection  with  the  city 
authorities  of  Sioux  City,  Iowa,  are  about  to  begin  work  on  the  ap- 
proaches and  foundations  for  a  bridge  across  the  Missouri  Biver  at 
Sioux  City,  Iowa.  I  doubt  the  truth  of  this  report,  however,  as  it  is 
probably  the  bridge  authorized  by  act  of  Congress  approved  August 
15, 1876,  which  obliges  the  plans  for  such  bridge  to  be  submitted  to  the 
approval  of  the  Secretary  of  War  before  its  construction. 

Very  respectfully,  your  obedient  servant, 

Clinton  B.  Sears, 
Cajftain  of  Engineers* 
The  Chief  of  Engineebs,  IT.  S.  A. 
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beport  of  captain  e.  h.  eupfner,  corps  of  engineers. 

United  States  Engineer  Office, 

Quincy,  III.,  October  31, 1887. 

Bib  :  In  compliance  with  General  Orders  No.  7,  current  series,  Head- 
quarters Corps  of  Engineers,  I  Lave  the  honor  to  report,  in  reference  to 
"bridges,  causeways/ or  structures,  now  erected  or  in  process  of  erec- 
tion,'' between  the  Des  Moines  Bapids  and  the  Illinois  liiver  '^  that  do 
-or  will  interfere  with  free  and  safe  navigation." 

The  "sheerboom''  provided  recently  for  the  Qu^ncy  Bridge  has  been 
placed  in  good  order,  so  that  this  bridge  is  as  little  of  an  obstruction  as 
can  be  expected. 

The  Louisiana  Bridge  has,  in  its  present  condition,  probably  the  safest 
and  easiest  passed  draw-bridge  on  the  lower  part  of  the  Upper  Missis- 
sippi Eiver. 

The  Hannibal  Bridge  is  a  great  obstruction,  and  the  company  own- 
ing it  seem  not  inclined  to  do  anything  for  the  amelioration  of  the  dif- 
Acalty  of  navigation  caused  by  the  bridge.  A  plan  was  prepared  at 
one  time  by  the  bridge  company,  as  a  result  of  the  action  of  Major  Mac- 
kenzie, for  the  construction  of  a  sheerboom  from  the  west  draw-pier 
to  the  main  shore. 

This  plan  in  all  its  details  was,  upon  the  recommendation  of  Mi^'or 
Mackenzie,  approved  by  the  Secretary  of  War.  About  the  time  the 
•company  was  said  to  be  ready  to  purchase  material,  an  opposition  to 
the  plan  arose  among  the  lumbermen  whose  rafts  passed  the  bridge. 
These  parties  claimed  that  although  at  one  time  they  had  approved  this 
Tery  plan,  subsequent  experience  taught  them  that  their  own  business 
"Would  be  injured  if  they  could  not  use  the  west  or  shore  span  in  passing 
the  bridge.  At  their  urgent  recommendation  the  construction  of  the 
sheerboom  was  postponed  for  the  present. 

Since  that  time  correspondence  has  been  had  with  the  bridge  com- 
pany and  a  personal  intjerview  with  one  of  their  representatives,  in  which 
the  company  was  invited  to  submit  an  alternative  plan  or  to  give  some 
indication  of  their  intentions.  Nothing  has  been  received,  however,  by 
jne,  and  the  matter  stands  just  where  it  did  a  year  ago.  Alternative 
plans  have  been  discussed  slightly,  but  nothing  definite  can  as  yet  be 
proposed,  though,  undoubtedly,  something  ought  to  be  done  by  the 
bridge  company,  and  that  without  further  delay. 
Very  respectfully,  your  obedient  servant, 

E.  H.  EX}FFNER, 

Captain  of  Engineers. 
The  Chief  of  Engineees,  TJ.  S.  A. 


rbpoet  of  major  a.  mackenzie,  corps  of  engineers. 

United  States  Engineer  Office, 

Bock  Island,  III,  July  12,  1887. 
General  :  General  Orders  No.  7,  Headquarters  Corps  of  Engineers, 
United  States  Army,  current  series,  requires  a  report  upon  certain  pro- 
visions contained  in  section  4,  river  and  harbor  act  of  August  5, 1886, 
which  are  as  follows : 

The  Secretary  of  War  shall  ♦  •  ♦  report  to  Congress  ♦  •  ♦  whether  any 
hrid{;es,  canseways,  or  stmctares  now  erected  or  in  process  of  erection  do  or  will 
interfere  with  free  and  safe  navigation. 
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Withiu  the  limits  of  the  district  in  my  charge  there  are  nameioas 
bridges,  causeways,  piers,  booms  and  other  structures  erected  by  private 
parties  which  interfere  to  a  greater  or  less  extent  with  free  and  safe 
navigation. 

All  bridges  are  obstructions  to  navigation  in  a  certain  degree ;  but 
most  of  the  bridges  on  the  Upper  Mis^sissippi  have  been  built  under  the 
authority  of  acts  of  Congress,  and,  by  the  provisions  of  section  8  of  the 
river  and  harbor  act  of  July  5, 1884,  can  be  made  in  time  reasonably 
safe  and  convenient  for  the  passage  of  vessels  and  rafts.  As  regards 
Congressional  authority  in  advance  of  construction,  there  are  several 
exceptions ;  and  while  such  bridges  are  no  worse  than  others,  a  prin- 
ciple vital  to  the  interests  of  river  navigation — that  is,  obtaining  per- 
mission of  Congress  and  a  consideration  of  plans  and  location  by  the 
War  Department — was  violated  in  their  construction.  This  matter  is 
discussed  in  relation  to  the  St.  Paul  Eailroad  Bridge,  in  Circular  Ko. 
15,  Headquarters  Corps  of  Engineers,  July  1, 1885. 

There  are  on  the  Upper  Mississippi  numerous  booms,  piers,  cribs, 
etc.^  which  encroach  upon  the  channel  and  interfere  somewhat  with  navi- 
gation, but  none  of  these  cases  are,  i)erhaps,  of  sufficient  importance  to 
justify  special  mention.  But  the  spirit  which  leads  to  sach  constme- 
tions  without  authority  may  at  any  time  result  in  work  which  will 
cause  the  interests  of  navigation  much  annoyance. 

Section  5254,  Be  vised  Statutes,  provides  for  the  erection  of  piers,  cribs* 
etc.,  under  the  authority  and  direction  of  the  Secretary  of  War,  bat 
such  authority  is  rarely  requested.  It  would  be  in  the  interest  of  navi- 
gation if  the  same  laws  prohibited  the  erection  of  such  structures  with- 
out the  authority  of  the  Secretary. 

There  are  now  in  existence  a  number  of  acts  for  bridges  over  the 
Upper  Mississippi  which  have  never  been  taken  advantage  of.  Some 
of  these  acts  are  very  old  and  defective,  and  most  of  them  were  appar- 
ently obtained  without  any  definite  ideas  of  use,  and  in  some  cases  ikw- 
sibly  merely  for  speculative  purposes. 

As  a  remedy  for  the  possible  troubles  which  may  affect  the  interests 
of  navigation  from  the  causes  above  enumerated,  such  legislation  would 
appear  advisable  as  will  result  in  a  general  bridge  law,  and  the  prohibi- 
tion of  all  bridges  not  in  accord  with  such  law ;  and  the  declaring  of  all 
struQtures,  which  encroach  upon  the  channel  and  have  been  built  with- 
out proper  authority,  public  nuisances,  and  ordering  their  removal,  and 
a  general  law  repealing  all  bridge  acts  under  which  actual  oonstructioo 
has  not  been  commenced  within  three  years  of  date  of  passage,  would 
seem  very  desirable  in  the  interests  of  navigation. 
Very  respectfully,  your  obedient  servant, 

A.Mackenzie, 

Major  of  Engineers. 

The  Chief  of  Engineers,  U.  S.  A. 


report  op  lieutenant-colonel  william  e.  merrill,  corps  of 

engineers. 

United  States  Engineer  Office, 

Cincinnati^  November  14, 1887. 
Sir  :  In  accordance  with  instructions  contained  in  General  Orders 
No.  7,  Headquarters  Corps  of  Engineers,  June  2, 1887, 1  have  the  honor 
to  submit  the  following  report  on  the  bridges,  causeways,  or  structureB 
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erected,  or  in  process  of  erection,  within  this  district  that  do  or  will 
interfere  with  free  and  safe  navigation.  For  convenience  of  reference^ 
the  location  and  dimensions  of  all  bridges  have  been  given. 

The  rivers  nnder  my  charge  are  the  Ohio,  the  Monongahela,  the  Al- 
legheny, the  Maskingum,  the  Big  Sandy,  the  Gnyandotte,  the  Little 
Elanawha,  and  the  Backhannon.  The  last  foar  have  been  nnder  my 
temporary  charge  since  May,  1887. 

OHIO  BIVEB. 

The  bridges  in  existence  or  ander  constraction  on  the  Ohio  Biver  are 
given  in  the  following  table : 


TTtiMJ, 


Snper- 
straotax0> 


Channel 

span  In  the 

dear. 


JCOm. 
2 

20 
V7 
90l 

24 
188 
282 
468 


4«7 


AM 

802 


m 


1878 
1883 
1849 

1871 
1871 
1883 
1872 

1867 


OhIoConneeting  Baihray*  , 

Beaver 

Stenbenville 

Wheeling 


BeUairo 

Parkerslmrgh* , 

Point  Pleasant 

Newport  and  Cincinnati. , 


Covington  and  Cincinnati . 
Chesapeake  and  Ohio* ..«. 


1877 
1871 
1887 

1884 


Cincinnati  Sontliem.... 

OhioFalla 

Kentucky  and  Indiana . 


Henderson  < 
Cairo* 


Baihroad.. 

...do 

..    do 

Highway. 


BailToad 

....do 

....do 

Bailroad  and 

highway. 
Highway.... 

Bailroad  and 
liighway. 

Bailroad 

...do 

Bailroad  and 
highway. 

Bailroad...... 

.-..do 


Tmso..... 
..  do...,. 
.  .do..... 
Wiro  SOS- 
pension. 

Trass 

...do 

...do 

...do 


Wire  sus- 
pension. 
Truss..... 


...do. 
...do. 
...do. 


...do. 
...do. 


Feet 
40O  andSOO 
426 
808 


822  and  220 
827  and  827 

400 
400 

1,006 

650 

600 
862  and  880 

402  and  462 

600 


FeeL 
45 
45 
45 
48 


40 
8» 
80 

8» 

48 

40 

68 


•  Building 

The  high  water  referred  to  in  the  above  table  is  the  high  wator  of 
1832,  except  in  the  case  of  the  last  two  bridges,  which  are  referred  to 
the  high  water  of  1883. 

All  of  the  above-named  bridges  have  been  fnlly  reported  on  by  Boards 
of  Engineers,  and  no  fnrther  action  is  now  necessary.  There  are  no 
other  strnctnres  in  the  Ohio  Biver  that  obstmct  navigation,  bnt  at 
many  points  riparian  owners  are  bnildiug  oat  their  banks  to  snch  an 
extent  as  to  serionsly  rednce  the  water-way  for  floods ;  there  seems^ 
however,  to  be  no  law  which  can  be  invoked  to  prevent  such  encroach- 
ments. 

BNa  88 168 


Digitized  byCjOOQlC 


2674     REPOBT   OF   THE   CHIE7   OF  ENGINEERS,  U.  8.  ARMY. 
MONONGAHELA  RIYEB. 

The  following  table  of  bridges  over  the  Monongahela  River  has  lieen 
prepared  by  Mr.  William  Martin,  the  resident  engineer  at  the  Davis 
Island  Dam : 


BridfM. 


Point 

Fmltbfleld  Street 

Pittebnreh,  Cinclimatl  and  St. 

Lonifi  KAilway. 

Tenth  Street 

Houongahela  Connecting 

Baltimore  and  Ohio    (Glen- 

irood). 
Pittebargh,  McKeesport  and 

Yonghiogheny  (Home- 

■tead). 
Pennaylvanla  BaOioad  (Port 

Perry). 
Pittelnirffb,  MeKeepport  and 

Yoaghiogheny  (MoKeea* 

ItcKeeeport,  Snspenaion 

MoDonnihela  City 

Ohio  and  Baltimore  Short  Line 
Railroad  (Coal  Center). 

Pennsyhrania  Ballroad  (Bed- 
atone). 

BrownsTille 

Horgantown 

Vainnoant 


Kind. 


Highway 

...do 

Bailroad. 

Highway 
Bailroad. 
...do  .... 


...do .... 
...do 


Highway 
Bailroad' 


..do  — 

Highway 


g 

a 

I 

i 


MUu. 
0. 
0.8 
1.0 

L8 
2.8 
6.0 

8.0 


1L8 
IS.  6 


15.5 
32.5 
62.0 

60.0 

67.8 
102.0 
126.6 


Channel 


S 
si 

II 


FeeL 

780 
844 
247 


8  195 

6  800 

184 


250 


258 
221 


805 
216 

288 

262 

218 
606 
100 


r 


FmL 

73.8 

65 

63 

64 

61.8 

67 

64 


67 
40 


43 

42 
52 

40 

41.6 
45.7 
80 


Kame  of  pool  in  wUeh  !•• 


Davia  Idand  Dam. 
Dl>. 
Do. 

Da 
No.  l^onongahela  Bi^ 

Do. 


Dol 

Ko.  2,  over  month  of  YoogU 
ogheny. 

Do. 
No.  8,  Monongahela  Btrer. 
No.  4  (no  anperatraotan). 

Do. 

Do. 
No.  9. 
(89>  aakew.) 


In  order  to  accommodate  the  commerce  of  the  Monongahela  Biver, 
the  bridges  over  this  stream  should  give  a  clear  height  of  45  feet  above 
pool  level,  and  this  should  be  the  standard  for  all  new  bridges.  Those 
now  in  existence  below  Morgantown  (the  river  is  not  navigable  above 
Morgantown)  which  have  a  less  height  than  45  feet  are  the  highway 
bridges  at  Monongahela  City,  which  is  3  feet  too  low ;  the  Kedstooe 
Bailroad  Bridge,  which  is  5  feet  too  low,  and  the  National  Boad  Bridge 
at  Brownsville,  which  is  3}  feet  too  low. 

The  lower  part  of  the  Yonghiogheny  is  within  the  influence  of  Dam 
Ko.  2,  and  is  navigable  for  a  distance  of  5  miles.  As  there  are  no  pas- 
senger packets  on  this  piece  of  river  and  no  probability  of  such  in  the 
future,  the  bridges  over  the  Youghioghony,  named  in  the  table,  oannol 
be  considered  as  obstructions. 

The  clear  channel- width  of  all  Monongahela  bridges  should  be  250  feet, 
and  this  width  should  be  prescribed  for  all  new  bridges.  I  would  not) 
however,  recommend  any  action  towards  changing  the  channel-spans  of 
existing  bridges. 

The  channel-spans  ofthe  Tenth  StreetHighway  and  of  the  Pittsburgh, 
Cincinnati  and  St.  Louis  Bailway  bridges  are  obstructed  by  piles  of 
refuse  that  should  be  removed. 

There  is  urgent  need  of  the  passage  of  a  general  bridge  law  to  rega- 
late  the  construction  of  bridges  over  the  Monongahela  Biver,  as  Sie 
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State  of  PeDDsylyania  is  constantly  aathorizing  the  constmction  of 
bridges  over  this  river  withoat  providing  for  definite  heights  or  definite 
channel-widths,  and  tjxe  jast  rights  of  navigators  are  at  the  mercy  of 
bridge-bailders.  The  former  have  had  several  expensive  lawsuits  to 
protect  navigation,  which  would  have  been  wholly  unnecessary  had 
either  the  St&te  or  the  United  States  passed  a  general  bridge  law. 

ALLEGHENY  BIVEB. 

The  following  table  of  bridges  over  the  Allegheny  Biver  has  been 
prepared  by  Mr.  J.  W.  Arras,  assistant  engineer  in  charge  of  the  work 
of  improvement  on  this  river : 


Kama. 


Xlnd. 


Snpenlnioiure. 


I 


^1 


Wh«B 
built. 


JTflM. 

0. 

0.5 
0.6 

0.7 

0.0 

L8 
2.4 

2.65 

8.4 

8.8 

20.0 

44.0 

005 
«8.1 

aao 

80.6 
122.0 
123.1 

iao.2 

130.4 
130.6 

150.6 

187.8 

16S.8 

187.1 


Union  . 


Sixth  itreet 

North  aide  (Soy- 

enth  street>. 
Khith  street 


Pitteborgh.  Fort 
Wayne  end  Chi- 
oago. 

Sixteenth  street .. 

1  Thirtieth  street . 

Pittsbnrgh  Jano* 

ton  Bailroad 

(Thirty -third 

street). 

Forty-third  street. 

Sharpsbnrgh 
(Butler  street). 

"Freeport  (West 
Pennsylyania 
Railroad). 

Kittanning 


Brady's  Bend. 
*  Parker 


Foxbarg... 

Emlenton. 
mg  Rock . 
Franklin.. 
Oil  City... 


Oil  City 

Allegheny  Valley 

Railroad. 
Tionesta 


«  Hickory. 
Tidionte.. 


Philadelphia  and 
SrieRalkoad. 


*  RebnUt 

^  Under  constniotloa. 


Highway . 


.do. 
.do. 


...do.... 
Railroad. 


Highway . 
...do 


Rattroad.. 

Highway. 

...do 

Railroad.. 


Highway  . 


.do. 
.do. 


Railroad  and 
highway. 

Highway 

...do 

...do 

...do 


...do.... 
Railroad. 


Highway 

Railroad  and 

highway. 
Highway 


Railroad. 


Wooden  trnssed 

aroh  (Barr). 
Wire  sospension — 
Stiifened      snspen- 

sion-iron  bars. 
Wooden  trussed 

aroh  (Burr). 
Iron lattioe  tmsa  ... 


Wooden  trnssed 

aroh  (Burr). 
Iron  truss  oontina' 

one  girder. 

Open  iron  truss 


Wooden  trussed 

aroh  (Burr). 
Open  iron  truss 


.do. 


Iron  bowstring  gird- 
er. 

Open  iron  truss 

Iron  bowstring  gird- 
er. 

Wooden  Howe  truss, 
decked. 

Open  iron  truss ..... 

Wooden  truss 

Wood  and  iron  truss . 

Suspension*  wire 
cables. 

Open  iron  truss 

wooden  trussed 
aroh. 

Iron  bowstring  gird- 
er. 

Wooden  Howe  trass . 

Suspension  •wire 

oable. 
Covered       wooden 


JFWt 

i,000 

1,030 
1,080 

1044 

1,167 

840 
760 

841.4 


905 
706 

000 

760 
780 

680.7 

456 

700 
711 
700 

1,100 
450 

436 

046 

536 

450 


818 

846 
830 

208 

152 

210 

802 

C  210. 3 
{250 

244 
181 
185 

180 

200 
107 

17&0 

228 
175 
176 
500 

200 
150 

120 

161.5 


150 


8&1 

88 

84.81 

84 
86.8 

38 

37.5 

I" 

87 
88 

47.8 

82.7 

86  2 
84.6 


86w6 

27 

8L5 

41 

86.6 
28 

25.5 

23.2 

27.8 

18.6 


1884 


1884 


•1887 


»1865 


'1883 
1870 


'1886 


1888 


*  The  origtaial  superstructure,  a  wooden  truss  and  aroh.  is  at  present  being  taken  down  and  a  new 
le  erected  on  the  piers,  giving  an  additional  clear  height  of  0.3  feet. 

*  Two  apans  and  one  pier  of  this  bridge  wero  nmoved  by  an  ice  gorge  in  Maroh,  1885;  they  were 


«ie  erected  on  the  piers,  giving  an  additional  clear  height  of  0.3  feet. 

*  Two  apans  and  one  pier  of  this  brl"  "' 

leplaced  during  the  same  year. 

<  The  Hickory  VaUey  Railroad  track  was  laid  over  this  bridge  in  1887. 


Digitized  byCjOOQlC 


2676     REPORT   OF   THE   CHIEF   OF   ENGIXEERSy  U.  8.  ARMT. 


\i 

Name. 

Kind. 

Superstructure, 

1 

^ 

i 

Ml 
III 

1^ 

i! 

Whea 
builL 

JfiZet. 

M7.7 

Warren 

Highway 

Bailroad 

HI  jrhwav 

Suspension-wire 

cable. 
Wooden  Howe  truss . 

...do 

Feet. 
452 

626 

568 
834 

605 

800 
375 
848 

894 

400 
280 
274 
192 

203 

400 
828 

808 

940 

1 

3 

4 

4 

7 

4 
8 

4 

8 

8 
8 
2 

1 

1 

4 
8 

2 

8 

Feet 
462 

175 

142 
158.5 

82 

75 
125 
154 

148 

187 
192 

208 

100 
104.5 

171 

89 

Art. 

24.4 

18 

20.2 
23.1 

18.1 

17.5 
l&l 
17 

19.8 

15 
17 
17 
12.4 

14.1 

19.4 
17.4 

19.5 

18L8 

18a  1 
189.9 

Buffalo,    New 
York  and  Penn- 
aylvania  Bail- 
road 

Glade  Ran  

Great  Beud  (Bnf- 
Ado.  New  York 
and     Penn»y]- 
vania  RaUroad. 

OnoviUe 

1882 

ise 

197.7 

FiAro«y  .:. 

....do 

18S 

419.A 

Highway 

....do 

Suspension- wire 

cable. 
Wooden  queen  truss . 

Open  iron  truss  

Open  iron  truss,  par- 

abolio  channel 

span. 
Wooden  Howe  truss. 

Iron  parabolic  truss 

Wooden  truss 

Open  iron  truss 

....do 

1881 

81S.2 

Quaker  Bridge  ... 

S24.0 

RedHooM  ..  .... 

....do  .......... 

*18n 

SMlO 

>  West  Salamanca. 

Buffalo,     ^ew 
York  and  Penn- 
eyWania  Bail- 
road. 

*  South  Carrollton. 
Tuna  Creek 

....do 

asLi 

381. 8 
S87.8 

BaUtoad 

Highway 

....do .......... 

UBS 

1883 
1883 

sap  9 

1885 

240.8 

Srie    Railroad 
(Bradford  Brch.) 

BufiUo,  Boobester 
and  Pennsyl- 
vania Bailroad. 

Allegheny 

Buffalo,     New 
York  and  Penn- 
sylvania Bail- 
road. 

•Buffalo,   New 
York  and  Penn- 
sylvania  Bail- 
Toad. 

K^ilnrnd..... 

W$ 

9M.8 

do 

...do 

U82 

880.8 
86L8 

888.7 

886iO 

Highway 

BaDioad 

Highway  .^•.. 

Iron  bowstring  gird- 
er. 
Wooden  Howe  truss . 

Wood  and  iron  truss 

Iron  tmsa «.... 

1868 
1885 

*Bebuilt 

A  The  channel  span  ^od  part  of  another  were  taken  down  in  1887,  and  a  now  span  erected,  gtviag 
m  increase  in  width  of  channel  of  86  feet. 

s  Xhe  channel  span  of  this  bridge  fell  in  ICay,  1887.  ▲  temporary  fbot  hridge  has  been  erected  in 
its  place. 

■This  bridge,  the  superstructure  of  which  was  originally  a  Howe  truss,  was  taken  down  In  1886;  a 
■ew  one  was  erected,  having  an  increase  in  width  of  channel  of  71  feet  and  a  decrease  In  height  ia 
dear  of  0.5  feet. 

The  first  eigbt  bridges  are  located  in  the  pool  of  the  Davis  Island  Dam,  and  tiieir  heighU  are  mess- 
nrsd  to  tlie  snrf^  of  the  pool  of  the  dam. 

In  my  report  of  February  6, 1885,  printed  in  Ex.  Doc.  No.  12,  Senate, 
Forty-ninth  Congress,  first  session,  I  recommended  that  many  of  the 
bridges  on  this  river  should  be  modified  in  the  interests  of  navigation, 
in  order  to  conform  to  a  standard  which  I  named. 

Inasmnch  as  the  proposed  standard  was  an  individnal  one,  I  woald 
now  withdraw  my  recommendation  for  modification,  and,  in  lieu  thereof, 
would  recommend  that  a  general  bridge  law  be  enacted  for  the  Alle- 
gheny Biver. 

Experience  shows  that  no  dependence  can  be  placed  on  State  legisla- 
tion, which  has  thus  far  been  limited  to  the  insertion  of  a  claase  re- 
quiring that  bridges  shall  not  obstruct  navigation,  but  without  defining 
what  spans  and  heights  are  admissible. 

The  practical  effect  of  such  legislation  has  been  to  permit  bridge 
builders  to  act  upon  their  own  judgment,  and  to  force  steam-boat  i 
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to  resort  to  expensive  and  aDcertain  litigation,  or  else  to  give  np  navi- 
gating the  river.  The  latter  result  has  actually  taken  place  on  the  Alle- 
ghenjy  and  the  navigation  on  this  river  is  now  limited  to  rafts,  barges, 
and  flats.  Daring  the  season  of  good  water,  the  latter  are  sometimes 
handled  by  small  tow*boats,  bat  usually  they  are  towed  by  horses. 

Congress  has  already  appropriated  funds  for  building  a  lock  and  dam 
in  the  Allegheny  Biver  about  2  miles  above  its  mouth,  and,  after  this 
is  built,  the  subject  of  Allegheny  Eiver  bridges  will  require  re-examina- 
tion }  for  the  present  I  only  recommend  the  passage  of  a  general  bridge 
law  to  govern  the  erection  of  future  bridges,  and  to  serve  as  a  standard 
for  the  discussion  of  existing  bridges. 

MUSKINGUM  BIVEB. 

This  river  came  under  the  direct  control  of  the  United  States  on  the 
7th  of  April,  1887.  The  following  is  the  report  of  Lieut.  Lansing  H. 
Beach,  Corps  of  Engineers,  my  assistant,  in  local  charge  of  this  river, 
on  the  bridges  now  in  existence  between  the  mouth  of  the  river  and 
Dresden,  Ohio,  the  head  of  navigation : 

BBPOBT  OF  LIBUTENASnr  LAKBING  H.  BBACH. 

Zanssvillb,  Omo,  November  16, 1887. 

8iB :  I  have  to  sabmit  the  following  report  apon  the  bridges  across  the  Maskingam 
Eiver  and  its  lateral  canals,  as  caUed  for  by  General  Orden  No.  7,  cnirent  series. 
Headquarters  Corps  of  Engineers : 

AtablegiyingallBt  of  these  bridges  and  the  data  concerning  them  is  annexed 
hereto. 

The  several  bridges  are  so  similar  in  characteristics  and  effects  apon  navigation 
that  a  general  description  wiU  be  given,  subsequently  adding  the  special  features  of 
each  structure. 

It  can  safely  be  said  that  there  is  not  one  bridge  across  the  navigable  portion  of 
th^  river  which  does  not  interfere  with  free  and  safe  navigation.  AU  are  draw-bridges, 
and  aU  have  their  draw-spans  much  too  narrow  to  admit  of  the  easy  and  safe  passage 
of  boats  under  all  circumstances. 

In  every  case,  too,  one  or  other  of  the  draw-spaces  is  still  further  contracted  by  a 
foot- way  on  the  draw  itself  which  projects  into  the  space  when  the  draw  is  open. 

The  McConnelsviUe  and  Malta  Bridge  and  the  bridge  recently  built  at  Gaysport 
are  the  only  ones  that  have  guiding  cnbs  at  the  central  pier ;  the  former  has  a  crib 
on  the  upper  side  only,  and  this  cnb  is  too  low  and  short  to  afford  proper  protection 
at  aU  times.  At  the  latter  place  the  cribs  are  properly  built,  one  of  them  being  above 
and  the  other  below  the  central  pier. 

The  left  draw  in  the  Marietta  and  Harmar  Bridge,  although  having  a  width  of 
74.2  feet,  can  not  be  turned,  owin^  to  a  lack  of  machinery ;  ana  in  any  event  will  not 
be  available  for  use  by  boats  until  the  Marietta  ice-harbor  lock  is  completed,  owing 
to  the  proximity  of  tne  dam  and  the  fact  that  the  present  lock  is  located  on  the 
rifliht  bank. 

The  Beverly  and  Waterford  Brid^  is  a  most  dangerous  structure,  and  has  fre- 
quently proved  a  complete  obstruction  to  navigation.  It  is  built  diagonaUy  to  the 
ourrent  and  channel  in  a  bend  where  boats  have  difficulty  in  getting  themselves  in 
position  in  time,  to  enter  the  draw  properly.  The  piers  are  in  echelon,  and  boats  are 
frequently  exposed  to  the  fuU  effects  of  wind  and  current  upon  one  side  with  nothing 
to  counteract  it  upon  the  other ;  the  corners  of  the  piers  are  as  sharp  as  they  weU  can 
be,  and  the  faces  ore  entirely  too  rough  for  safety  to  passing  craft,  aU  combining  to 
make  a  condition  of  affairs  which  should  not  be  allowed  to  exist. 

The  Stste  of  Ohio  brought  action  against  the  commissioners  of  Washington  County 
to  compel  them  to  change  this  bridge,  and  obtained  a  decree  ordering  a  change  to  be 
made;  but  the  case  was  appealed,  and  before  it  came  to  the  second  hearing  the  river 
was  transferred  to  the  United  States. 

The  location  of  the  draw-spaces  at  the  Gh^ysport  Bridge  has  been  badly  selected,  and 
there  wiU  doubtless  be  trouble  in  the  future  at  this  point. 

This  bridge  has  been  open  to  travel  only  about  two  months. 

In  several  cases  the  lengths  of  bridges  across  the  cwials  should  be  increased,  since 
draw-spaces,  equal  only  to  the  width  of  the  locks,  36  feet,  are  hardly  sufficient  in  tha 
oanals,  owing  to  currents  caused  at  times  by  the  mills. 
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The  State  of  Ohio  seems  to  have  allowed  the  bnilden  ^at  latitude  in  the  location 
of  piers  and  abutments,  and  in  style  of  bridge,  from  which  has  resulted  the  present 
small  and  flimsy  structures.  These,  however,  cannot  last  long,  and  the  condition  oi 
affairs  can  be  gradually  remedied. 

At  Zanesville  there  is  but  one  bridge  across  the  canal  that  can  be  turned ;  this  ia 
at  Sixth  street.  The  others  can  easily  be  placed  in  condition  to  swing  properly,  and 
this  should  be  required. 

The  two  bridges  above  Dam  No.  10,  viz,  the  Fifth  Street  Bridge,  at  Zanesville,  and 
that  belongiug  to  the  Cincinnati  and  Muskingum  Valley  Railway  Company,  at  Ellis 
Station,  are  both  complete  barriers  to  <iavieation. 

The  former  is  a  weak  structure,  and  was  built  without  authority,  the  board  of  pub- 
lic works  not  interfering.    The  latter  seems  to  have  been  built  under  authority,  but 
apparently  not  in  accordance  with  the  approved  plan — ^a  high  span  in  the  original 
drawing  not  appearing  in  the  present  bridge. 
Very  respectfully, 

Lakbino  H.  Beach, 
Fir9t  JAeulmant  of  £n^imMn 
Lieut.  Col.  W.  E.  Merrill, 

Cinj^9  of  Engineen, 
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Many  of  the  above-named  bridges  are  unnecessary  obstructions  to 
navigation,  but  no  action  against  them  is  recommended  at  this  pres- 
ent. It  is  deemed  advisable  to  await  the  aetion  of  Congress  on  the 
proposed  general  bridge  law  for  the  government  of  future  bridges  ovot 
the  Muskingum  Biver,  which  has  recently  been  submitted  by  a  Board 
of  Engineers. 

There  are  no  '<  stractures  "  other  than  bridges  which  interfere  with 
navigation. 

BIG  SANDY,    GUTANDOTTB,  LITTLE    KANAWHA,   AND  BUCKHANNON 

RIVERS. 

The  above-named  rivers  have  been  in  my  charge  but  a  few  months, 
and  I  therefore  submit  the  following  report  on  the  obstructions  in 
these  streams,  which  has  been  prepared  by  Mr.  B.  F.  Thorn  as,  assist- 
ant engineer,  who  has  been  in  local  charge  of  the  works  of  improve- 
ment on  the  first  and  third ;  there  are  no  artificial  obstructions  on  the 
portion  of  the  Bnckhannon  Biver  that  is  under  improvement. 


REPORT  OF  MR.  B.  F.  THOMAS,  ASSISTANT  EN6INEBR. 
BIO  8A2n>T  RIVXR. 

The  biMge  of  the  Chesapeake  and  Ohio  Railroad,  crossing  this  river  1  mile  aboTS 
its  Junction  with  the  Ohio,  has  three  spans,  respectively  205,209,  and  203  feet,  oonnt- 
ing  from  the  Kentucky  or  western  side  of  tiie  nver.  At  the  time  of  the  oonstmction 
of  this  bridge  the  river  oconpied  the  central  span,  bnt  it  soon  changed  to  the  eastern 
or  West  Yimnia  side^  where  it  has  been  constantly  cntting  away  the  uhore  and  en- 
dangerinff  the  land  pier,  until  the  company  has  been  compelled  to  protect  it  by  piles^ 
cribs,  ana  riprap  extending  to  the  water's  edge. 

The  former  clmimelHBpan  has  filled  with  sand  fh>m  2  to  6  feet  in  depth,  so  that  in 
ordinary  low  water  boats  have  to  use  the  new  channel.  The  second  pier  from  the 
eastern  side,  being  the  one  immediately  adjoining  the  new  channel,  has  settled 
somewhat,  and  the  company  in  repairing  it  has  left  piles  and  riprap  around  it  ex- 
tending into  the  channel  and  making  navigation  difflcolt  at  low  stages,  but  not 
dangerous  except  for  tows  which  rarely  run  at  this  stage  of  water.  When  there  is 
ft  towing  stage  of  water  the  original  channel-span  can  generally  be  used. 

The  piles  and  riprap  about  this  pier  should  be  removed,  as  the  clear  width  of  the 
present  low  water  is  only  65  feet.  In  times  of  very  hiffh  water  the  bridg;e  itself, 
though  73  feet  above  low  water,  prevents  boats  from  making  their  regular  trips  for  a 
few  days  at  a  time,  and  it  is  probable  that  as  soon  as  the  river  is  locked  and  dsmmed 
and  oonmierce  increased,  steps  will  have  to  be  taken  to  remove  this  cause  of  delay. 

LOUISA  FORK,  BIO  SANDY  RIVER. 

The  Chattaroi  Railway  Bridge  crosses  this  fork,  2i  miles  above  its  mouth,  atLomsa. 
It  has  a  channel  space  of  175  feet,  66  feet  above  low  water.  It  is  not  an  obstruction 
to  navigation  except  in  extreme  high  water,  and  then  only  for  a  few  hours.  With 
the  completion  of  the  dam  at  Louisa,  and  tne  consequent  increase  iff  navigation  in 
this  pool,  it  is  likely  to  become  a  more  serious  obstruction. 

TUG  FORK,  BIO  8ANDT  RIVER. 

There  are  no  bridges  on  this  stream,  but  the  little  mill-dams  on  the  upper  part  of  it 
have  been  a  source  of  annoyance  and  loss  to  timbermeu  for  years.  They  have  been 
built  without  authority  from  State  or  nation.  Many  of  them  have  been  modified  the 
present  season  by  order  of  Major  Post,  and  quite  a  number  destroyed,  so  that  unlev 
they  are  rebuilt  by  their  owners,  a  thing  highly  probable,  it  is  believed  that  the  river 
can  be  safely  navigated. 

These  dams  are  constructed  of  bowlders  raked  up  in  the  shoals,  and  any  one  esn 
have  a  dam  who  cares  to  spend  a  week  in  its  construction. 

OUTAKDOTTB  RIVER. 

There  are  two  bridges  across  this  stream  near  its  mouth. 

The  suspension  bridge,  owned  by  the  county,  has  a  clear  span  between  tops  of  pien 
of  458  feet,  with  a  heieht  of  54  feet  above  low  water,  and  an  additional  span  on  iti 
upper  or  eastern  end  of  131  feet.  No  steam- boats  run  on  this  steam,  and  the  bridge  is 
an  obstruction  only  in  times  of  ruuoing  ice,  wheu  its  position,  within  a  few  hundred 
feet  of  the  Ohio  River,  prevents  the  use  of  the  Onyandotte  for  an  ice-harbor. 
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The  Cheeapeake  aDd  Ohio  Railroad  bridge,  1  mile  from  the  Ohio  River,  has  three 
•pans,  respeotively  155,  1561,  and  14b  feet  between  centers,  commencing  ft  its  lower  or 
western  end.  The  channel-span  is  57  feet  above  low  water.  The  axis  of  the  bridge 
makes  an  angle  of  45  degrees  with  the  course  of  the  stream.  As  the  navigation  at 
present  does  not  include  steam-boats,  this  bridge  does  not  interfere  with  its  safety. 

The  upper  part  of  the  river  is  obstructed  somewhat  by  dams,  which,  as  they  were 
built  under  State  authority,  cannot  be  removed  without  purchase. 

UTTLB  KANAWHA  RIVEB. 

This  stream  has  two  bridges  crossing  it  dose  to  its  month  in  the  city  of  Parkers- 
burgh,  both  of  which  interfere  with  aavigation.  The  Ohio  River  Railroad  bridge,  400 
feet  above  its  Junction  with  the  Ohio  River,  has  a  channel-span  of  300  feet,  and  is  60 
feet  above  low  water.  The  Wood  County  wagon  bridge  has  also  a  channel-span  of 
300  feet  and  is  43  feet  above  low  water.  The  principal  objection  to  both  bridges  is 
that  they  destroy  a  most  excellent  and  useful  i^w-harbor  for  Ohio  River  steam-boats. 
The  county  bridge  has  the  additional  objection  that  it  prevents  Little  Kanawha  boats 
liom  reaching  the  Ohio  River  and  the  wharf  boat  during  ordinary  high  water,  on  ac- 
count of  its  small  elevation  above  boating  stage. 
Bespeotfhlly  submitted. 

Wm.  B.  Merrill, 
Lieut  CoL  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  lieutenant-colonel  o.  m.  foe,  oorps  of  engineers. 

United  States  Engineer  Offioe, 

Detroit^  Mieh.j  August  8, 1887. 

Sir  :  In  compliance  with  the  provisions  of  section  4  of  the  riVer  and 
harbor  act  approved  Augnst  5, 1886,  I  have  the  honor  to  report  that 
there  are  two  cases  in  this  district  where  ^^  bridges,  causeways,  or  stract- 
ures  now  erected  or  in  process  of  erection  do  or  will  interfere  with 
free  and  pafe  navigation." 

First  The  railroad  bridge  no^  beln^  erected  over  St.  MAry's  Falls 
Canal  by  the  Sanlt  Ste.  Marie  Bridge  Company. 

There  can  be  no  doubt  bat  this  bridge  will  interfere  somewhat  with 
the  free  navigation  of  the  canal,  bat  will  probably  not  render  it  any 
more  nnsafe. 

The  bridge  is  constructing  under  authority  of  an  act  entitled  «<An  act 
to  authorize  the  construction  of  a  railroad  bridge  across  the  Sainte  Marie 
Eiver,»  approved  July  8, 1882. 

Although  the  bridge  belongs  to  a  private  corporation  its  operation 
should  be  under  the  sole  control  of  the  canal  management,  with  a  view 
to  reducing  to  a  minimum  the  delays  both  to  trains  and  vessels. 

Second.  A  draw-bridge  over  the  river  Eouge  at  the  crossing  of  the 
river  road  (Monroe  road). 

This  bridge  rests  upon  piles,  the  draw-span  being  insufficient  to  per- 
mit free  and  safe  navigation.  Moreover  the  draw-span  is  so  much  out 
of  order  that  it  cannot  be  used.  Fortunately  it  has  fallen  down,  thus 
rendering  available  for  purposes  of  navigation  the  entire  width  ot  the 
opening,  but  at  the  same  time  impassable  as  a  roadway.  The  responsi- 
bility for  the  bridge  is  in  dispute  l>etween  the  townships  of  Springwells 
and  Kcorse,  of  which  the  river  forms  the  common  boundary.  Each 
township  has  posted  a  notice  at  its  own  end  of  the  bridge  denying  re* 
sponsibility,  and  there  the  matter  rests  for  the  present. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoR, 
Lieut  CoL  of  Engineers^ 
Bvt  Brig,  Gen.,  V.  8.  A. 

The  Chief  of  Engineers,  U.  S.  A. 
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BBPORT  ^F  OAPTAIN  CARL  P.  PALPREY,  CORPS  OF  BNaiNEBBS. 

United  States  ENaiNEER  Oppiob, 

Oswegoj  y.  F.,  November  II,  1887. 

General  :  In  compliance  with  General  Orders  No.  7,  carrent  series, 
Headqaarters  Oorps  of  Engineers,  I  have  the  honor  to  report  the  follow- 
ing struotares  interfering  with  free  navigation  of  the  harbors  under 
my  charge : 

AT  OSWECK),  NEW  YORK. 

During  the  year  1883  the  Delaware,  Lackawanna  and  Western  Bail- 
road  Company,  or  other  imrties,  ooastructed,  in  the  new  harbor  formed 
by  the  west  breakwater,  a  pier  carrying  a  coal  trestle.  The  pier  and 
trestle  is  about  1,000  feet  in  length,  extending  to  within  407  feet  of  the 
west  breakwater,  and  located  with  its  outer  end  in  about  17^  feet  of 
water  at  the  lowest  stage  of  the  lake.  The  right  to  so  occupy  the  har- 
bor was  questioned  by  the  United  States,  and  the  subject  was  placed 
in  the  hands  of  the  United  States  district  attorney.  This  office  has 
no  further  record  of  action  in  the  matter.  It  has  been  frequently  re- 
ported to  me  by  tag  masters  that  tows  easily  handled  in  the  broad  spaces 
east  and  west  of  the  coal  trestle  gave  difficulty  in  passing  around  it. 

AT  CHARLOTTE,  NEW  YORK. 

A  railroad  draw-bridge  over  the  Genesee  Biver,  built  by  authority  of 
Congress,  now  owned  and  used  by  the  Rome,  Watertown  and  Ogdens- 
bnrgh  Bailroad,  having  one  span  of  130  feet  in  deep  water  and  one  of 
130  feet  in  shallow  water,  offers,  as  usually  managed  during  the  season 
of  navigation,  as  little  obstruction  to  commerce  as  is  consistont  with  its 
use.  At  about  the  opening  of  the  present  navigation  season  complaints 
were  made  to  this  office  of  difficulty  and  delay  in  consequence  of  refusal 
to  open  the  draw. 

Ko  other  structure  in  any  degree  interfering  with  free  navigation  of 
the  harbors  under  my  charge  is  known  to  me. 

I  have  the  honor  to  be,  very  respeetlully,  your  obedient  servant, 

Carl  F.  Palfrey, 

The  Chief  of  Emoinsebs,  U.  S.  A.  Captain  of  Engineers. 


BSPORT  OF  colonel  G.  H.  MENDELL,  CORPS  OF  ENGHIEBRS. 

United  States  Engineer  Office, 

San  Franciscoj  CaL^  June  15, 1887. 

Sir:  The  following  report  is  respectfully  submitted  in  regard  to 
Oakland  Harbor,  the  only  case  coming  within  tbe  provisions  of  General 
Orders  No.  7,  Headquarters  Corps  of  Engineers,  June  2, 1887  : 

There  are  two  bridges  over  the  channel  of  Oakland  Harbor,  neither 
of  which  at  present  can  be  regarded  as  an  interference  with  free  and 
safe  navigation.  It  is  altogether  probable,  however,  that  M  a  fhtuie 
date,  when  the  harbor  improvements  shall  have  been  considerably  ad- 
vanced, both  bridges  will  be  an  interference  with  n;ivigatiou,  which 
may  then  be  obviated  by  a  sufficient  increase  of  space  in  the  draws. 

The  Webster  Street  Bridge,  bearing  a  highway  and  a  railroad,  has  an 
opening  of  draw  82  feet  in  the  clear.  The  Alice  Street  Bridge  has  a 
draw  opening  of  79  feet.  The  diepth  in  channel  above  these  bridges 
admits  now  only  vessels  of  light  draught,  which  have  no  difficulty  in  pass- 
ing through  the  draws.  When  the  time  shall  arrive  for  passage  of  large 
vessels  tbe  openings  will  be  found  insufficient,  and  will  need  to  be  in- 
creased to  150  feet,  more  or  less. 
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The  Alice  Street  Bridge  is  ased  for  rail  traffic  solely.  Both  bridges 
were  bailt  within  the  past  seventeen  years,  the  Alice  Street  Bridge 
bearing  a  date  several  years  later  than  the  Webster  Street  Bridge. 

The  bridges  are  of  wood,  and  are  not  costly  strnctures.    The  draw  of 
the  Webster  Street  Bridge  is,  however,  of  iron  or  steel. 
Very  respectfally,  your  obedient  servant, 

O.  H.  Mendell, 
Colanely  Corps  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


report  of  hajor  w.  h.  h.  bentaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

San  FranciscOj  Cal.j  August  20, 1887. 

Sir  :  In  accordance  with  instructions  contained  in  General  Orders 
Ko.  7,  current  series,  from  Headquarters  Corps  of  Eogiueers,  regarding 
obstructions  in  navigable  waters,  I  have  the  houor  to  transmit  herewith 
a  map  of  a  portion  of  San  Diego  Harbor,  showing  wharves  constructed 
along  that  front  and  also  proposed  constructions. 

The  increase  in  the  commerce  of  this  harbor  has  caused  a  demand  for 
additioual  wharfage  facilities,  in  consequence  of  which  an  extensive 
wharf  has  been  erected  by  Babcock  &  Story,  and  others  are  projected 
that  will  teud  to  obstruct  the  free  and  safe  navigation  of  the  harbor* 
The  sketch  herewith  gives  the  location  of  the  wharves  now  built,  and, 
in  addition  to  those  marked  as  projected,  others  are  in  contemplation 
at  various  points  along  the  city  front. 

The  wharves  and  slips  are  built  in  such  a  manner  as  to  interfere  with 
the  free  flow  of  the  water,  and  extend  out  to  a  depth  greatly  in  excess 
of  that  actually  required  in  the  interests  of  commerce  and  what  can  be 
carried  over  the  bar. 

Suit  was  recently  brought  in  a  justice's  court  against  Babcock  & 
Story,  under  a  State  law,  for  obstructing  navigation,  which  resulted  in  a 
verdict  against  them  and  a  fine  of  $100  imposed.  This  was  paid,  but 
no  further  steps  taken  to  prevent  any  extension  or  addition  to  the  struct- 
ure. It  is  understood  that  the  wharf  will  be  extended  as  indicated  on 
the  map. 

It  is  desirable  that  steps  be  taken  to  limit  the  length  of  the  strnctures 
and  to  prescribe  the  manner  in  which  they  shall  be  built,  to  the  end 
that  the  navigation  of  the  harbor  may  not  be  obstructed. 

I  have  no  survey  of  this  locality  that  would  enable  me  to  report  what 
the  actual  eflTect  of  the  wharves  already  constructed  has  been,  but  it  is 
desirable  in  the  interest  of  navigation  that  these  surveys  be  made  and 
repeated  from  time  to  time  to  ascertain  the  changes  that  take  place 
attributable  to  these  and  other  constructions. 
Very  respectfully,  your  obedient  servant, 

W.  H.  H.  Bbnyaurd, 

Major  of  Engineers* 

The  Chief  of  Engh^ers,  U.  S.  A. 


REPORT  OF  CAPTAIN  WILLARD  YOUNG,    CORPS  OF  BNG1WBBR8. 

Unitbd  States  EwaraERR  P?^^?^''^^^ 
Portland^  Oregon,  July  20,  I8S7. 

Sir:  I  have  the  honor  to  report  that  the  only  ^^"ctures  in  the  en  - 
gineer  district  with  which  I  am  couuecled,  now  erected  onn  tue  process 
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of  erection,  which  do  or  will  interfere  with  free  and  8afe  navigation  are 
those  described  in  Captain  Powell's  report  on  the  subject,  dated  Jana- 
ary  7, 1887. 

The  log-boom  at  Goqnille  City,  Oregon,  has  been  extended  l^y  the  ad- 
dition of  a  <'  catch-boom,''  and  connected  with  this,  at  times,  is  a  string 
of  boom-sticks  stretching  right  across  the  river.  The  master  of  the 
river  steamer  Little  Annie  complains,  in  writing,  of  this  boom,  saying 
that  he  carries  the  United  States  mail,  and  that  he  has  been  stopped  as 
much  as  two  hoars  trying  to  get  by  the  boom. 

The  superintendent  of  the  Government  work  states  that  catting  of 
the  left  bank  opposite  the  boom  is  recent  Complaint  is  also  made  that 
the  boom  about  2  miles  above  Parkeraburgh,  on  the  Coqaille  River,  has 
been  extended  out  into  the  channel  so  as  to  make  it  difflcalt  for  boats 
to  pass. 

In  this  connection  it  may  be  well  to  call  attention  to  the  fact  that 
trees  have  been  felled  directly  into  the  Coquille  River  by  settlers  along 
its  banks,  and  that,  too,  qaite  recently.  This  practice  is  to  be  regretted, 
as  it  directly  teiids  to  destroy  existing  channels,  and  thus  to  interfere 
with  the  free  and  safe  navigation  of  the  river. 
Very  respectfully,  your  obedient  servant, 

W.  Yoima, 
*         Captain  of  Engineere. 

The  Chief  of  Engineers,  TJ.  S.  A. 


report  of  captain  charles  f.  powrll,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  August  22^  1887. 

Sir  :  I  have  the  honor  to  make  the  following  report  concerning  cer- 
tain structures,  now  erected  or  in  process  of  erection,  which  interfere, 
or  will  interfere,  with  free  and  safe  navigation. 

The  salmon  pound-netfi  near  the  mouth  of  the  Columbia  River  and 
flsh-wheels  next  below  the  Cascades  Canal,  described,  with  statements 
of  their  effect  on  navigation,  in  my  report  of  January  7, 1887,  and  pub- 
lished in  Senate  Ex.  Doc.  105,  Forty-ninth  Congress,  first  session,  are 
in  more  extensive  use  than  formerly.  It  is  understood  that  there  are 
over  a  hundred  pounds  in  Baker^s'Bay^  they  occupy  the  greater  part 
of  that  water,  leaving  only  a  comparatively  narrow  passage-way  for 
vessels.  A  special  report  of  the  effect  of  these  structures  on  the  bay 
channel  leading  to  Fort  Canby  was  submitted  January  4, 1887,  and  a 
draft  of  proposed  regulations  for  the  location  of  these  and  similar 
structures  was  prepared  in  accordance  with  instructions  and  forwarded 
March  10, 1887. 

Besides  interfering  with  free  and  safe  navigation,  the  pounds  to  some 
degree  cause  a  shoaling ;  they  are,  in  effect,  permeable  dikes,  which 
check  the  current  and  cause  more  or  less  of  a  fill ;  they  contract  the 
water-way  and  deflect  the  current.  Wherever  the  channel  is  good 
enough  this 'contraction  and  deflection  are  unnecessary  and  apt  to  be 
injurious  to  navigation.  On  the  other  hand,  where  the  channel  is  not 
good,  the  pounds,  which  are  a  strong  kind  offish-trap,  may  be  arranged 
to  improve  it,  and  at  such  places  be  on  the  whole  a  benefit  to  naviga- 
tion. The  location  of  these  and  similar  structures,  consequently,  ought 
to  be  regulated  for  the  protection  and  amelioration  of  navigable  waters, 
and  preferably  by  the  War  Department,  which  is  charged  with  the 
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execution  and  maintenance  of  works  for  the  objects  named,  and  which 
has  agents  in  direct  supervision  of  such  works. 

No  authority  is  exercised  or  delegated  by  Oregon  or  Washington 
Territory  in  locating  or  limiting  fish-pounds,  traps,  or  wheels.  Existing 
laws  concern  size  of  openings  and  times  of  use  of  traps.  Structures 
named  are  built  as  a  right  of  the  land -owners,  the  same  as  a  public 
wharf  or  landing  pier  would  be. 

The  waters  are  public  property.  Bridges  and  the  location  of  wharves 
generally  are  regulated,  but  they  ^re  for  use  of  the  public,  while  fish- 
traps,  of  which  fish-pounds  are  one  kind,  and  fish-wheels  are  wholly 
private. 

Some  of  the  Cascades  fish-wheels  are  fixed  structures  of  cribs  and 
rough  stone  walls ;  others  are  floating.  They  are  generally  located  on 
the  low  sharp  points  which  help  to  form  the  rapids,  and  all  of  them  have 
runs,  or  chutes,  and  sometimes  wings,  partly  made  by  building  walls  of 
riprap  in  the  river  bed. 

The  fish- wheel  structures  decrease  the  river  cross-sections,  and  con- 
sequently injuriously  affect  the  current  at  the  rapids,  although  not  to  a 
large  degree.  The  removal  of  the  fish-trap  structure  from  along  the 
channel  shores  will  be  advisable  when  this  part  of  the  river  becomes  nav- 
igated, and  be  necessary  when  the  work  of  a  radical  open-river  improve- 
ment is  undertaken,  as  contemplated  by  the  Cascades  Canal  project. 
Very  respectfully,  your  obedient  servant, 

Chas.  F.  Powell, 
Captain  of  Engineers. 

The  Chief  of  Enginbebs,!!.  S..A. 


BEPOBT  OF  MAJOB  W*  A.  JONES,  OOBPS  OF  ENGINEEBS. 

Deoembeb  14, 1886. 
Sib:  I  have  the  honor  to  report  as  follows  upon  the  bridge  now  in 
course  of  construction  across  the  Willamette  Biver,  Portland,  Oregon: 

the  begged. 

With  some  piinor  changes  which  do  not  materially  affect  the  main 
proposition  as  to  whether  or  not  it  is  an  obstruction  to  navigation,  this 
is  the  same  bridge  which  gave  rise'  to  the  extensive  discussion  to  be 
found  in  Annual  Beport  Chief  of  Engineers,  1880,  Vol.  Ill,  p.  2043 ;  also 
Senate  Ex.  Doc.  162,  Forty-seventh  Congress,  first  session. 

This  discussion  shows  conclusively  that  the  bridge  as  then  projected 
would  be  a  serious  obstruction  to  navigation. 

The  pier  foundations  up  to  low  water  were  built  before  the  bridge 
was  enjoined,  and  subsequent  events  have  proved  that  they  alone  have 
practically  cut  the  harbor  of  Portland  in  two.  The  deep-water  ship  as 
a  rule  no  longer  goes  above  the  line  of  the  piers  in  place. 

•  •   •  •  •  •  •  • 

LOCATION. 

Inasmuch  as  the  present  location  is  identical  with  the  one  before  the 
United  States  circuit  court,  and  inasmuch  as  the  court  thereiti  held» 
'<  Upon  the  evidence  and  in  the  very  nature  of  things  there  can  be  no 
doubt  that  the  bridge  wbere  and  as  it  is  being  constructed  is  a  serious 
obstruction  to  the  navigation  of  the  river,"  it  will  not  be  necessary  for 
me  to  touch  upon  the  question  of  location. 
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The  bridge  now  in  course  of  constraction  differs  from  the  one  before 
the  United  States  court  in  this : 

That  the  draw  openings  have  been  increased  to  136  feet  at  the  Iow> 
water  line.  They  were  100  feet  in  the  enjoined  bridge.  The  pivot  pier 
remains  the  same.  The  other  clear  spans  and  abutment  spans  have 
been  changed  and  are  as  follows,  commencing  from  the  Morrison  street 
approach : 


Widtli  (In  feet). 


Shore  spMi,  west  Bide 

Swing  opening,  C  to  C  of  piers 

Swing  opening  in  the  dear  between  muonry  of  piers. , 
Three  closed  spans^C  to  C  of  piers,  each 


The  bridge  is  a  combination  trass-pivot  draw-bridge.  The  draw  and 
draw-rest  piers  are  of  stone,  laid  on  a  pile  and  grillage  foundation  in- 
cased in  cribs  filled  with  riprap  stone. 

The  remaining  piers  are  iron  tubes  5  feet  in  diameter,  in  pairs,  and 
filled  with  concrete.  These  rest  on  foundations  similar  to  those  of  the 
draw-piers.  I  have  not  the  dimensions  of  these  cribs,  but  they  are  an 
important  factor  in  any  discussion  of  the  effect  of  the  bridge  upon  the 
regimen  of  the  river.  The  clear  headway  of  the  bridge  is  about  8  feet 
at  high  water.  The  character  of  the  bridge  trusses  is  not  material  to 
the  discussion.  It  will  be  seen  that  the  short  pile  bents  running  out 
from  the  eastern  shore  have  been  replaced  with  trussed  spans  of  con- 
siderable dimensions.  These  rest  on  tubular  piers  5  feet  in  diameter. 
The  stationary  spans  are  now  of  sufficient  dimensions.  The  superfluous 
pier  foundations  have,  I  understand,  been  removed,  but  I  am  not  in- 
formed as  to  whether  sufficiently  so  or  not. 

The  width  of  the  draw  opening  measured  parallel  to  the  axis  of  the 
bridge  is,  as  stated,  136  feet  at  low  water.  But  the  effective  draw  open- 
ing for  a  passing  vessel  is  a  function  of  thjB  direction  of  the  current 
through  said  opening.  The  chart  submitted  shows  that  this  direction 
is  continually  varying  with  changes  in  the  river  stages.  It  shows  a 
current  direction  through  the  draw  at  a  stage,  when  the  velocity  is  very 
great,  that  varies  from  the  direction  of  a  line  parallel  with  the  piers  at 
an  angle  of  20  degrees.  The  effective  width  of  the  draw  opening  is  its 
width  at  right  angles  to  the  current  passing  through  it.  Hence  the 
record  shows  that  the  effective  width  of  the  draw  opening  became  re- 
duced at  a  season  of  great  commercial  activity  to  121  and  possibly  115 
feet,  and  this  when  the  river  velocity  was  so  great  as  of  itself  alone  to 
render  navigation  difficult.  No  rest  piers  for  the  open  draw  and  no 
fiheer  booms  are  provided. 

There  are  submitted  herewith : 

Two  maps  of  the  river,  showing  soundings  and  position  of  piers. 

Map  showing  currents  and  piers. 

A  projection  showing  effective  width  of  draw  opening  at  greatest 
angle  of  current. 

Very  respectfully,  your  obedient  servant, 

W.  A.  Jones, 
The  Chief  op  Exgineees,  U.  S.  A.  Major  of  JSngineers. 
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OCCUPANCY  AND  INJURY   TO  PUBLIC  WORKS    BY  CORPORATIONS  AND 

INDIVIDUALS. 


LETTER  OF  THE  SECRETARY  OF  WAR. 


War  Department, 
Washington  Cittfj  Fehrmry  26, 1885. 
The  Secretary  of  War  has  the  honor  to  traDsnoit  to  the  Hoase  of 
Bepresentatives  copies  of  reports  of  such  officers  in  charge  of  river 
and  harbor  districts  as  report  instances  in  which  piers,  breakwaters, 
or  other  structures  or  works  built  or  made  by  the  United  States  in  aid 
of  couMuerce  or  navigation  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  an  individual,  and  the  extebt  and  mode  of  such  use,  occupation, 
or  injury,  and  the  facts  teaching  the  same;  said  reports  being  trans- 
mitted in  compliance  with  the  requirements  of  section  2  of  the  river 
and  harbor  act  of  July  5,  1884. 

Robert  T.  Lincoln, 

Secretary  of  War, 

The  Speaker  of  the  Qousb  of  Bepresentatives. 


LETTER  OF  THE  CHIEF  OF  ENGINEERS. 

Office  of  the  Chief  of  Engineers, 

United  States.  Army, 
Washington^  D.  (7.,  February  24, 1885. 
Sir:  Section  2  of  the  river  and  harbor  act  of  July  5,  1884,  requires 
of  the  Secretary  .of  War  that — 

He  shaU  «  •  «  report  to  Congress,  at  its  next  session.  aU  the  instances  in  the 
United  States  in  which  piers,  breakwaters,  or  other  structures  or  works  bnilt  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured 
by  a  corporation  or  an  individual,  and  the  extent  and  mode  of  such  use,  occupation, 
or  injury,  and  the  facts  touching  the  same. 

With  a  view  to  the  collection  of  data  to  supply  the  information  de- 
sired, all  officers  under  the  direction  of  this  office  were  instructed  to 
prepare  and  submit  detailed  reports  covering  all  facts  necessary  to  en- 
able the  Secretary  of  War  to  comply  with  the  terms  of  the  extract  above 
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quoted.  Reports  have  been  received  from  all  oflQcera  in  charge  of  river 
and  barbor  districts,  and  I  have  the  honor  to  snbmit  herewith  copies  of 
such  of  them  as  report  instances  '*in  which  piers,  breakwaters,  or  other 
structures  or  works  built  or  made  by  the  United  States  in  aid  of  com- 
merce or  navigation  are  used,  occupied,  or  injnred  by  a  corporation  or 
an  individual,"  etc.  All  the  other  oflBcers  state  that  there  are  in  their 
districts  no  instances  of  such  use,  occupation,  or  injury  to  report  undejr 
the  provisions  of  the  act. 

Very  respectfully,  your  obedient  servant, 

John  G.  Parke, 
Acting  Chief  of  Engineers^ 

Hon.  BoBERT  T.  Lincoln, 

Secretary  of  War. 


REPORT   OF    LIEUTENANT-COLONEL    GEORGE    H.    ELLIOT,    CORPS   OP 

ENGINEERS. 

Engineer  Office,  United  States  Army, 

Newport,  B.  J.,  February  11, 1885. 
Oeneral:  In  compliance  with  Department  letter  of  February  10, 
1885, 1  have  to  state  that  there  is  no  structure  or  work  in  my  district 
<^  built  or  made  by  the  United  Stateid  in  aid  of  commerce  or  navigation, 
used,  occupied,  or  injured  by  any  corporation  or  individual." 

The  Government  wharf  in  the  inner  harbor  at  Block  Island  is  the 

only  wharf  on  the  island.    It  is  used  by  the  General  Government  and 

the  public  in  common,  and  it  is  supposed  that  it  is  not  included  in  the 

works  referred  to  in  the  first  part  of  section  2  of  the  act  of  July  5, 1884. 

Very  respectfully,  your  obedient  servant, 

George  H.  Elliot, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 


report  of  lieutenant-colonel  walter  mcfarland,  corps  op 

engineers. 

Engineer  Office,  United  States  Army, 

New  Haven,  Conn.^  January  14, 1885. 
General:  Under  section  2  of  the  act  of  Congress  relating  to  rivers 
and  harbors,  approved  July  5, 1884, 1  have  the  honor  to  report  as  fol- 
lows upon  the  use  by  corporations  or  individuals  of  ^<  works  built  or 
made  by  the  Unit^  States  in  aid  of  commerce  or  navigation,"  •  •  • 
all  in  the  engineer  district  of  which  1  have  charge,  extending  from  the 
headwaters  of  the  Hudson  Biver  to  the  eastern  end  of  Long  Island 
Sound. 

Very  respectfully,  your  obedient  servant, 

Walter  MoFarland, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers,  U.  8.  A. 
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report  upon  tub  use,  occupation,  or  injury  by  corporations 
or  individuals  op  piers,  breakwaters,  or  other  structures 
or  works  built  or  made  by  toe  united  states  in  aid  of 
commerce  or  navigation,  occurring  or  existing  in  the  en- 
gineer district  extending  from  headwaters  of  the  hudson 
river  to  the  eastern  end  of  long  island  sound. 

Engineer  Office,  United  States  Army,   . 
New  Haven^  Conn,^  December  31, 1884. 
The  only  instances  of  the    *    •    *    kind  in  this  district  are  fonnd  in 
connection  with  the  dikes  on  the  Upper  Hndson. 

1.  Miller  and  Whitebeck  have  built  a  dock  over  273  feet  of  the  half 
dike  at  Mall's  Island,  on  the  east  side  of  the  river,  abont  13  miles  below 
the  railroad  bridge  at  Albany.  The  dike  jast  above  the  dock  has  been 
heavily  loaded  with  stone  to  serve  as  an  ice-breaker,  and  shows  signs 
of  giving  away  under  the  weight  imposed  on  it.  This  occupation  of  the 
dike  was  authorized  by  the  Hon.  Secretary  of  War,  November  9, 1880, 
under  an  opinion  of  the  Judge- Advocate-General  of  the  Army. 

2.  H.  Slingerland  has  built  a  dock  over  103  feet  of  the  Barren  Island 
Dike  opposite  Goeyman's,  on  the  west  side  of  the  river,  about  12^  miles 
below  the  railroad  bridge  at  Albany.  It  is  not  known  under  what  au- 
thority this  was  done. 

3.  The  Knickerbocker  Ice  Company  occupy  with  their  wharf  319  feet 
of  the  Boah  Hook  Dike,  on  the  west  side  of  the  Hudson  Biver,  about  12 
miles  below  the  railroad  bridge  at  Albany,  by  authority  of  the  Chief  of 
Engineers,  under  the  opinion  of  the  Judge- Advocate-General  of  the 
Army  before  referred  to,  October  12, 1880. 

4.  F.  E.  Bean  uses  for  a  dock  259  feet  of  the  Castleton  Dike,  on  the  east 
side  of  the  river,  about  9  miles  below  the  Albany  Bailroad  Bridge.  The 
dike  is  much  broken  for  about  20  feet  above  the  upper  end  of  the  dock. 
This  occupancy  is  under  authority  of  a  grant  of  lands  under  water,  by 
the  State  of  New  York,  over  which  this  United  States  Dike  is  built. 

5.  E.  P.  Stimson  occupies  for  dock  purposes  280  feet  of  the  Castleton 
Dike,  about  400  yards  above  the  part  occupied  by  F.  E.  Bean,  under 
approval  of  the  Chief  of  Engineers,  dated  September  11, 1871.  The 
dock  is  not  now  used  and  has  fallen  into  decay. 

6.  The  Bidgewood  Ice  Company  occupy  the  lower  end  of  the  Cedar 
Hill  Dike,  on  the  west  side  of  the  river  0))posite  Castleton,  about  8j^  miles 
below  the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  lands 
under  water,  made  by  the  State  of  New  York,  upon  which  this  United 
States  Dike  is  built. 

7.  Bichard  English  occupies  for  dock  purposes  203  feet  of  the  Camp- 
bell Island  half  dike,  on  the  east  side  of  the  river,  about  7^  miles  below 
the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  land  under 
water  from  the  State  of  New  York,  this  dike  being  built  over  that 
land. 

8.  Hotaling  and  Park,  now  Knickerbocker  Ice  Company,  occupy  a 
part  of  the  old  Beacon  Island  half  dike,  on  the  west  side  of  the  river, 
about  3^  miles  below  the  railroad  bridge  at  Albany,  under  what  au- 
thority is  not  known.  Their  occupancy  of  it  has,  however,  improved 
it,  as  they  have  closed  a  break  which  formerly  existed  in  it. 

9.  John  Patterson  has  built  a  dock  100  feet  long  over  the  old  revet- 
ment of  Beacon  Island,  on  the  west  side  of  the  Hudson,  abont  600  yards 
above  Hotaling  and  Park's  iccthouse,  under  approval  of  the  Chief  of 
Engineers,  dated  December  16, 1881. 

10.  Paul  S.  Forbes  has  built  a  dock  over  a  part  of  the  Bath  Dike,  on 
El^a  88 169 
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the  east  side  of  the  river,  about  1^  miles  above  the  lower  railroad  bridge 
at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief  of  En- 
gineers October  28, 1876.  The  dock  has  not  been  kept  in  repair  and 
the  dike  has  given  away  under  it. 

11.  W.  H.  Forbes  has  extended  the  dock  built  by  Paul  S.  Forbes, 
about  225  feet  further  north,  over  the  Bath  Dike.  The  occupation  of 
this  dike  was  approved  by  the  honorable  Secretary  of  War,  June  15, 
188^. 

12.  George  Mark  and  others  have  built  a  dock  over  the  old  revet- 
ment of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2J  miles 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  river 
about  60  feet  beyond  mean  high-water  mark,without  any  authority  other 
than  that  derived  from  the  old  colonial  grant  to  the  Patroon. 

13.  Erastus  Corning  has  occupied  for  dock  purposes  105  feet  of  the 
high  dike  between  Hillhouse  and  Patroon  Island,  on*  the  west  side  of 
the  river,  about  3J  miles  above  the  lower  railroad  bridge  at  Albany, 
under  authority  of  the  honorable  Secretary  of  War,  dated  June  15, 1882. 

14.  Coming  and  Company,  under  authority  of  a  grant  of  lands  under 
water  from  the  State  of  New  York,  have  for  some  years  been  filling  in 
with  ashes  and  slag  from  their  works,  a  strip  of  this  grant  running  south 
from  their  iron  works,  on  the  east  shore  of  the  river,  just  below  Troy. 
They  have  gone  outside  the  limits  of  their  grant  in  some  places,and  none 
of  the  material  dumped  having  any  protection  against  the  action  of  the 
current,  much  of  it  is  carried  away,  especially  during  freshets,  and  is 
dropped  in  the  channels  which  have  been  under  improvement  by  the 
United  States. 

•  •  •  •  •  •  • 

Respectfully  submitted. 

Walter  MoFarlaxd, 
Lieut,-  Col.  of  Engineers. 


REPORT  OF  MAJOR  W.  H.  HEUER,  CORPS  OF  ENGINEERS. 

Philadelphia,  PA.jOctober  C,  1884. 

Sir  :  In  compliance  with  the  requirements  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  United  States  Army,  July  23, 1884, 
relative  to  the  use,  occupation,  or  injury  by  individuals  or  corporations, 
of  piers,  breakwaters,  or  other  structures  or  works  made  or  built  by  the 
United  States,  etc.,  1  have  the  honor  to  submit  the  following  final  re- 
port : 

With  the  exception  of  those  at  Chester,  Pa.,  Marcus  Hook,  Pa.,  and 
the  Delaware  Breakwater  Harbor,  Delaware,  there  are  no  public  works 
in  this  district  which  are  used  or  occupied  by  an  individual  or  corpora- 
tion. 

The  works  at  Chester,  Pa.,  comprise  two  lines  of  piers  extending  into 
the  Delaware  Eiver.  The  interval  between  the  two  works  is  less  than 
700  feet,  forming  a  harbor  for  the  protection  of  shipping  against  running 
ice. 

The  upper  line  of  piers,  which  are  on  a  prolongation  of  Market  street, 
are  and  have  been  for  many  years  the  principal  landing  point  at  Ches- 
ter, and  during  the  last  season  no  less  than  nine  steam-boats  made  land- 
ings at  these  piers  daily,  stopping  only  long  enough  to  let  passengers  on 
and  off. 
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The  injury  received  by  the  piers  in  their  use  by  the  steam-boats  is 
promptly  met  by  liberal  expenditures  for  repairs  when  required,  as  was 
the  case  during  the  present  season,  when  suitable  repairs  amounting  to 
about  $300  were  applied  to  the  outermost  pier  at  Market  street. 

In  1882,  a  small  frame  building  about  50  feet  long  and  20  feet  wide, 
for  the  use  principally  of  passengers  waiting  for  boats,  was  erected  by 
Mr.  R.  A.  Torrance,  on  the  west  side  of  the  approach  to  the  piers.  The 
east  side  of  the  building  covers  about  8  inches  in  width  of  the  Gov- 
ernment property  for  its  entire  length,  and  the  authority  to  occupy  the 
same  was  granted  by  the  Chief  of  Engineers  in  June,  1882,  upon  the 
recommendation  of  Maj.  William  Ludlow,  Corps  of  Engineers.  The 
locality  of  the  building  is  indicated  on  a  sketch  of  Chester  Harbor  here- 
with. 

The  piers  on  the  lower  line,  on  a  prolongation  of  Edgemont  street, 
access  to  which  is  gained  along  a  narrow  causeway,  also  the  property 
of  the  United  States,  is  occasionally  used  in  landing  lumber,  which,  as 
a  general  rule,  is  immediately  transported  to  the  yards  of  the  owners 
of  the  same. 

In  1874,  by  authority  of  the  mayor  and  council  of  Chester,  the  Ches- 
ter and  Delaware  Eivei:  Bailroad  Company  constructed  their  railroad, 
crossing  the  Government  causeway  about  050  feet  north  from  the  head 
of  the  pier  on  the  Delaware  front.  The  reference  of  the  railroad  and 
causeway  at  their  intersection  being  about  equal,  causes  no  inconven 
ience  in  passing  to  and  fro  along  the  causeway. 

The  works  at  Marcus  Hook,  Pa.,  consist  of  two  landing  piers  of  wood 
with  earth  filling  and  six  detached  piers  of  stones  complete,  and  one 
under  process  of  construction,  forming  an  ice-harber  at  that  locality. 
The  old  ship  Roanoke,  formerly  a  triple-turreted  war  vessel,  has  occu- 
pied the  berth  at  the  head  of  the  lower  United  States  landing  pier  since 
April  10, 1884,  by  authority  of  the  Secretary  of  War,  through  the  Chief 
of  Engineers,  on  the  recommendation  of  First  Lieut.  Thomas  L.  Casey. 

The  upper  landing  pi6r  is  used  merely  to  touch  at  by  two  small  steam- 
boats plying  between  Philadelphia  and  Wilmington,  Del.,  to  land  and 
receive  passengers. 

At  the  Delaware  Breakwater  Harbor,  near  Lewes,  Del.,  there  are  two 
detached  works  of  stones,  called  the  "  Breakwater  "  and  ^'  Ice-Breaker," 
respectively,  forming  a  harbor  of  refuge  for  vessels. 
*     From  the  shore,  extending  out  into  the  harbor,  an  iron  landing  pier 
has  been  constructed. 

The  Western  Union  Telegraph  Company  have  a  telegraph  station  on 
the  breakwater,  which  was  established  in  1875,  by  authority  of  the 
Secretary  of  War. 

No  individual  or  corporation  is  occupying  any  part  of  the  iron  pier, 
Mr.  William  B.  Yardley,  the  person  referred  to  in  my  report  of  August  5, 
1884,  as  having  coal  stored  thereon,  having  removed  the  same. 
•  #•••«« 

Transmitted  herewith  are  sketches  of  the  works  at  Chester,  Pa.,  Mar- 
cus Hook,  Pa.,  and  Delaware  Breakwater  Harbor,  Delaware. 
Very  respectfully,  your  obedient  servant, 

W.  H.  Hexjeb, 

Major  of  Engineers. 

The  Chief  of  ENaiNEBES,  U.  S.  A. 

(Through  Lieut.  Col.  William  P.  Craighill,  Corps  of  Engineers, 
supervising  engineer.) 
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United  States  Engineer  Office, 

Baltimore^  Md.^  October  9, 1884. 
Bespectfally  forwarded  to  the  Chief  of  Engineers. 
It  is  supposed  the  aathority  of  the  Chief  of  Engineers  lor  the  occapa- 
tion  of  a  small  part  of  the  United  States  property  at  Chester,  Pa,,  by  a 
iramo  building  contained  a  provision  for  its  removal,  if  necessary. 

Is  not  the  crossing  of  the  United  States  causeway  at  Chester  by  the 
Chesapeake  and  Delaware  Eiver  Railroad  a  trespass,  technically  at 
least,  as  being  withoat  proper  aathority  f 

May  not  its  nnchallenged  continnance  give  a  legal  right  of  occnpa- 
tion  adverse  to  that  of  the  United  States  f 

Is  the  aathority  for  the  use  of  the  Delaware  Breakwater  as  a  station 
of  a  telegraph  company  sufficient  under  the  existing  interpretation  of 
lawt 

Wm.  p.  Craighill, 

Lieut,  Col.  of  Engineers. 


REPORT   OF  LIEUTENANT-COLONEL  V^LLIAM  P.  CRAIGHILL,  CORPS  OF 

engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.^  October  30, 1884. 
General  :  In  compliance  with  the  instructions  of  General  Orders,  No. 
13,  July  23, 1884,  Headquarters  Corps  of  Engineers,  I  have  the  honor  to 
submit  the  following  "  final  report''  on  the  subject  therein  referred  to: 

great  KANAWHA  RIVER,  WEST  VIRGINIA. 

The  United  States  land  at  lock  and  dam  site  6,  abutment  side,  has 
been  for  more  than  two  years  without  proper  authority  crossed  by  the 
track  of  the  Ohio  Central  Bailroad  Company,  which  extends  from 
Charleston  along  the  right  bank  of  the  Kanawha  Biver  to  its  mouth. 

While  this  is  technically  a  trespass  no  injury  has  thus  fai^ resulted  to 
the  United  States.  It  is  supposed  the  crossing  can  only  be  authorized 
by  Congress.  The  railroad  is  now  in  the  hands  of  a  receiver.  The  at- 
torneys promise  to  make  an  effort  to  obtain  from  Congress  at  the  next 
session  proper  authority  for  the  crossing.  Meanwhile  there  is  no  neces- 
sity for  a  removal  of  the  track. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 

Lieut.  CoL  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  CAPTAIN  F,  A.  HINMAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolk,  Va.j  October  31, 1884. 
General  :  In  accordancewith  General  Orders,  No.  13,  Headquarters 
Corps  of  Engineers,  United  States  Army,  current  series,  relative  to  sec 
tion  2    •    *    *    of  the  act  of  July  5, 1884,  making  appropriatioiiB  for 
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the  coDstraction,  repair^  and  preservation  of  certain  pnblic  works  od 
rivers  and  harbors,  and  for  other  purposes,  I  have  the  honor  to  sabmic 
the  followidg  final  repor^  on  all  the  matters  known  to  me  in  this  dis- 
trict covered  by  the  foregoing. 

•  •  •  •  •  •        '      • 

The  following  case  is  reported,  as  it  is  understood  that  my  instruc- 
tions cover  it: 

The  lighthouse  site  in  this  harbor  at  Lambert's  Point  (see  accom- 
pauying  map)  is  "  used  and  occupied  "  to  a  certain  extent  by  the  pier 
of  the  Norfolk  and  Western  Railroad  Company,  that  extends  from  the 
mainland  out  to  the  light-house.  It  is  further  understood  that  this  has 
been  done  by  permission  of  the  proper  authority,  and  that  the  property 
is  not  "  injured'^  thereby. 

Very  respectfully,  your  obedient  servant, 

F.  A.  HnoffAN, 

Captain  of  Engineers. 
The  Chief  of  Enginbees,  U.  S.  A. 


report  of  colonel  q.  a.  gillmore,  corps  of  engineers. 

United  States  Engineer  Office, 

Savannah,  Oa.,  January  19^  1885. 
General:  In  compliance  \rith  the  provisions  of  the  second  and  third 
clauses  of  section  2  of  the  last  river  and  harbor  act,  promulgated  in 
General  Orders  No,  13,  headquarters  Chief  Engineers,  U.  S-  A.,  Wash- 
ington, D.  C,  July  23, 1884, 1  have  the  honor  to  report  as  follows : 
•  •••••• 

In  the  Savannah  Hi ver  contractors  and  other  persons  have  been  per- 
mitted to  tie  up  bdats  alongside  of  the  garden-bank  wing-dams  when 
not  in  the  way  of  United  States  plant,  boats,  etc. 

A  slight  injury  to  one  of  the  dams  by  the  contractor's  plant  will  be 
repaired  at  once.  The  dams  referred  to  are  opposite  the  city  of  Savan- 
nah. 

Very  respectfully,  your  obedient  servant, 

Q.   A.  GiLLMORE, 


General  John  Newton, 

Chief  of  Engineers,  JJ.  S.  A. 


Colonel  of  Engineers, 

Bvt.  Maj.  Gen.y  U.  S.  A. 


REPORT  OF  captain  WILLIAM  T.  ROSSELL.  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Jacksonville^  Fla.,  January  20, 1885. 
General  :  I  have  the  honor  to  report,  in  obedience  to  General  Orders? 
No.  13,  headquarters  Corps  of  Engineers,  U.  S.  A.,  Washington,  D.  C, 
July  23, 1884,  that  in  only  one  instance  have  any  of  the  structures  or 
works  built  by  the  United  States  in  aid  of  commerce  or  navigation  in 
the  district  under  my  charge  been,  occupied  by  any  corporation  or  in- 
dividual. 
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A.t  the  east  jetty  at  Volusia  Bar,  Saint  John's  River,  Florida,  piles 
have  been  driven  and  a  dwelling  and  wharf  have  been  bailt  by  a  Mr. 
Falana.  The  hoase  is  occapied  by  him,  and  he  is  employed  by  the 
steam-boat  lines  to  keep  lights  for  the  benefit  of  navigation.  I  regard 
this  as  an  advantage  to  commerce. 

•  •••••• 

Very  respectfnlly,  your  obedient  servant, 

Wm.  T.  Eossell, 

Captain  of  Engineers. 
Brig.  Gen.  John  Uewton, 

Chief  of  Engineers  J  U.  8.  A. 


report  of  major  a.  n.  damrell,  corps  of  engineers. 

United  States  Engineer  Office, 

Mobile,  Ala.j  February  17, 1885. 
Sir  :  In  reply  to  your  letter  of  the  13th  instant  requiring  information 
as  to  construction,  use,  injury,  etc.,  of  works  constructed  by  the  United 
States  Government  in  my  district,  I  would  respectfully  state  that  there 
is  only  one  instance  of  the  kind  that  has  come  to  my  knowledge. 

In  January,  1883,  Fair  Slouj^h,  on  the  Lower  Pearl  Eiver,  Mississippi, 
was  closed  by  Maj.  Amos  Stickney,  Corps  of  Engineers,  U.  S.  Army, 
by  driving  piles  across  the  upper  mouth  in  order  to  confine  all  the 
water  in  one  channel. 

During  the  months  of  December,  1884,  and  January,  1885,  Mr.  Weston, 
a  mill-owner  at  Logtown,  Miss.,  removed  the  piling  by  blasting,  so  as  to 
open  the  slough  for  logs  to  his  mill. 

It  has  been  reported  that  since  the  opening  of  this  slough  that  portion 
of  the  main  river  cut  off  by  the  slough,  about  5  miles,  has  shoaled  con- 
siderably, as  it  is  estimated  that  fully  one-half  of  the  volume  of  water 
goes  through  the  slough,  returning,  however,  to  the  main  river  near  Mr. 
Weston's  mill. 

Very  respectfully,  your  obedient  servant, 

A.  K  Damrell, 
Major  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  AMOS  STICKNEY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Neio  Orleans^  La,y  August  6, 1884. 
General  :  In  compliance  with  requirements  of  General  Orders,  No. 
13,  dated  headquarters  Corps  of  Engineers,  United  States  Army,  Wash- 
ington, D.  C,  July  23, 1884, 1  have  the  honor  to  report  that  the  levees 
built  by  the  United  States  in  the  district  under  my  charge  are  injured 
by  individuals  who  use  them  for  highways,  and  thus  wear  tliem  down, 
cat  the  sod  covering,  and  cause  the  earth  to  wash  down. .  lb  is  a  diffi- 
cult matter  to  prevent  this  traveling,  esi)ecially  in  the  wet  season. 
Some  of  the  parishes  have  laws  forbidding  travel  on  the  levees,  but 
they  are  so  little  observed  or  enforced  that  they  do  not  prevent  the  in- 
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jary  stated.  A  national  law,  with  sufficient  penalty  for  violation,  would 
probably  have  a  good  effect,  even  if  it  did  not  entirely  stop  the  injury. 
A  copy  of  report  of  Assistant  Engineer  H.  S.  Douglas  is  transmitted 
herewith.  River  gauges  set  up  at  various  points  are  quite  frequently 
knocked  down  by  steam-boats.  Sometimes  chis  is  accidental,  but  often 
it  is  caused  by  carelessness.  In  clear  cases  of  carelessness  a  suspension 
of  license  of  captain  or  pilot  might  have  a  salutary  effect,  and  compel 
more  respect  from  such  parties.  I  know  of  no  other  instances  where 
structures,  under  my  charge,  built  by  the  United  States  in  aid  of  com- 
merce or  navigation,  are  used,  occupied,  or  injured  by  corporations  or 
individuals. 

Very  respectfully,  your  obedient  servant, 

Amos  Stiokney, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


report  of  mr.  h.  s.  douglas,  assista^jtt  engineer. 

United  States  Engineer  Office, 

2^ew  Orleans,  La.,  July  30, 1884. 
BiAJOR :  In  obedience  to  your  verbal  instmctions,  I  have  the  honor  to  eabmit  the 
following  report  on  the  injoxies  done  to  levees  bnilt  by  the  United  States  tor  the  im- 
provement of  navigation  on  the  Mississippi  River,  fourth  district.  The  injury  con- 
sists in  the  use  of  the  levees  as  road  or  highways,  by  which  they  are  worn  down  be- 
low the  established  grade.  The  result  is  that  a  flood,  which  might  be  resisted  other- 
wise, (^oes  over  the  top  and  the  levee  is  washed  away  or  b.odly  broken.  A  heavy  ex- 
pense 18  thus  entailed  either  to  maintain  the  levee  at  a  proper  grade  or  to  rebuild  it 
after  it  has  been  destroyed.  The  injury  is  done  by  the  resident  community,  and  is 
not  confined  to  any  particular  individual.  The  public  roads  generally  run  immedi- 
ately behind  the  levees,  and  in  the  winter  season,  when  these  roads  become  bad,  the 
top  of  the  levee  being  high  and  well  drained,  is  utilized  as  a  road  by  all  whose  busi- 
ness or  inclination  cause  them  to  pass  that  way.  In  certain  localities,  where  the 
levee  is  bnilt  through  a  swamp,  it  is  the  only  road,  and  no  effort  is  made  to  travel  or 
haul  except  on  its  top.  Some  of  the  parishes  in  which  the  Government  levees  are 
situated  have  laws  to  prevent  travel  on  top  of  the  levees,  bnt  as  these  parishes  sel- 
dom keep  their  roads  m  a  passable  condition  the  law  is  never  enforced.  The  partic- 
ular Grovemment  levees  at  present  suffering  injury  from  this  cause  are,  Pointe  Conp6e 
Levee,  Hog  Point  to  JEUccouri  Levee,  and  Atchafalaya  River  to  Red  River  Landing 
Levee,  in  Pointe  Coup^  Parish,  Green's  to  Fairview  Levee,  and  I<ake  Concordia 
Levee,  in  Concordia  Parish ;  Kerape  Levoe  and  Hardscrabble  and  Bondurant  Levee, 
in  Tensas  Parish. 

As  the  parish  and  State  laws  seem  to  be  ineffectual  some  measures  should  be  takei^ 
by  the  General  Government  to  prevent  injury  to  these  expensive  works. 
Very  respectfully,  your  obedient  servant, 

H.  S.  Douglas, 
Aaeistant  JSngineo, 
M^j.  Amos  Stickney, 

Corps  of  Engineers,  U.  S.  A. 


report  of  major  o.  h.  ernst,  corps  of  engineers. 

United  States  Engineer  Office, 

Saint  LouiSy  Mo.y  January  30^  1885. 
General  :  In  compliance  with  the  instructions  contained  in  General 
Orders,  No.  13,  dated  Headquarters  Corps  of  Engineers,  July  22, 1881, 
I  have  the  honor  to  report  as  follows  upon  tbo  subjects  therein  re- 
ferred to. 
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As  to — 

All  the  instances  *  *  •  in  which  piers,  breakwaters,  ox  other  strnctares,  or 
works  bnilt  or  made  by  the  United  States  in  aid  of  commerce  or  navigation  are  ased, 
occapied,  or  injnred  by  a  corporation  or  an  individual,  and  the  extent  and  mode  of 
such  use,  occupation,  or  injury,  and  the  facts  touching  the  same. 

The  only  instance  of  the  kind  in  my  district  is  the  occupation  of  the 
dike  extending  from  the  Missouri  shore  to  Ellis  Island,  opposite  Alton, 
III.,  by  the  Alton  Harbor  Company.  The  company,  through  their  pres- 
ident, Mr.  J.  H.  Stout,  made  application,  under  date  of  May  9,  1883, 
for  authority  to  raise  this  dike,  which  application  was  forwarded  by  me, 
with  the  following  indorsement : 

UxFTED  States  Enguteer  Office, 

Saint  L<mi9,  Mo.,  May  11,  1883. 
Respectfully  forwarded  to  the  Chief  of  Engineers  with  -the  recommendation  that 
this  request  be  submitted  to  the  honorable  Secretary  of  War  with  fayorable  indorse- 
ment. 

The  inclosed  sketch  shows  Alton  Slough  with  the  submergible  dam,  which  was 
completed  in  1875.  The  dam  accomplished  its  object  of  preventing  the  channel  ficom 
leaving  the  Alton  side  of  Ellis  Island  and  of  deepening  tne  channel,  but  it  was  built 
without  reference  to  providing  a  shelter,  and  is  not  high  enough  to  make  a  safe  harbor 
below  it. 

The  Alton  Harbor  Company  request  permission  to  raise  the  dam  at  their  own  ex- 
pense. 
I  can  see  no  objection  to  their  request  being  granted. 

The  effect  of  raising  the  dam  would  be  very  beneficial  to  the  private  interests  con> 
cerued,  while  the  effect  upon  the  main  channel  of  the  river  and  upon  the  public  land- 
ing at  Alton  would  not  be  great,  but  so  far  as  it  extended  would  be  beneficial. 

0.  H.  Ernst, 

Major  of  Engineert. 

By  your  letter  of  May  23, 1883, 1  was  informed  that  the  application 
had  been  forwarded  to  the  honorable  Secretary  of  War,  with  a  favor- 
iiblo  indorsement,  and  that  it  had  been  returned  to  your  oflSce  approved. 

The  company  subsequently  raised  the  dike  and  provided  for  them- 
twelves  a  secure  shelter  below  it. 

•  •«#«•# 

Very  respectfully,  your  obedient  servant, 

O.  H.  Ebnst, 

Major  of  Engineers. 
Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  8.  A. 


REPORT  OF  MAJOR  A.  MACKENZIE.  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Eock  Islands  Illy  December  12, 1884. 
General  :  General  Orders,  No.  13,  Headquarters  Corps  of  Engineers, 
current  series,  requires  a  report  upon  certain  facts  referred  to  by  sec- 
tion 2    •    •    •    of  the  river  and  harbor  act  of  July  5, 1884. 

•  •••••• 

The  information  asked  for  in  connection  with  section  2  is  desired  for 
presentation  to  Congress  during  present  session.  I  wonld,  therefore, 
submit  herewith  a  report  upon  the  matters  referred  to  in  that  section. 

The  works  constructed  by  the  United  States  on  the  Upper  Mississippi 
in  the  aid  of  commerce  and  navigation  consist  of  dams  and  shore  pro- 
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tections.  Piers  and  breakwaters,  as  the  terms  are  ordinarily  under- 
stood, have  not  as  yet  been  built  or  required.  Some  dams  have  been 
built  in  the  form*  of  causeways,  for  reaching  deep  water,  when  the 
work  of  the  Government  tended  to  injure  natural  landings ;  but  with 
these  exceptions,  no  works  built  by  the  United  States  on  the  Upper 
Mississippi  are  occupied  or  used  by  corporations  or  individuals. 

In  a  few  cases,  works  constructed  by  the  United  States  in  aid  of  navi- 
gation have  been  slightly  injured  by  private  parties,  but  it  has  not 
been  possible  to  detect  the  guilty  persons. 

•  «  #  *  •  •  «    . 

Very  respectfully,  your  obedient  servant, 

A.  Mackenzie, 

Major  of  Engineers. 
The  Chiep  op  Engineees,  U.  S.  A. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Engineer  Office,  United  States  Army, 
Saint  Fauly  Minn.^  December  1, 1884. 
General  -.  I  have  the  honor  to  submit  the  following  report  in 
obedience  to  General  Orders,  Ko.  13,  Headquarters  Corps  of  Engineers, 
Washington,  D.  C,  July  23, 1884,  requiring  information  necessary  to 
comply  with  the  requirements  of  section  2  •  •  •  of  the  river  and 
harbor  act  of  Congress  approved  July  5,  last. 

USE  OR  occupation  OF,  OR  INJURY  TO,  WORKS  BUILT  (^  MADE  BY 
THE  UNITED  STATES  IN  AID  OF  COMMERCE  OR  NAVIGATION.  FALLS 
OF  SAINT  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Falls  of  St.  Anthony  was  undertaken  by  the 
United  States  in  1870,  since,  which  time  the  Government  has  expended 
upon  this  work  $600,000  in  extensive  and  costly  structures  and  repairs. 

The  plea  for  this  expenditure  was,  that  the  destruction  of  the  falls 
would  be  followed  by  destruction  of  navigation  on  the  Mississippi  Bi  ver 
above  them.  There  has  not  been,  however,  any  navigation  by  steam- 
boats between  the  falls  and  Saint  Cloud,  about  75  miles  above  Minne- 
apolis, for  several  years  past. 

The  principal  works  constructed  by  the  povernment,  are : 

(1)  A  concrete  dike,  about  1,870  feet  in  length,  under  the  limestone 
bed  of  the  river  to  prevent  the  cutting  away  of  the  soft  sandstone 
underlying  the  stratum  of  limestone. 

(2)  Rolling  dams,  designed  to  maintain,  during  the  winter  season, 
sufficient  depth  of  water  over  the  limestone  to  prevent  injurious  action 
upon  it  of  ice  and  frost. 

(3)  A  timber  apron  and  wing  at  and  below  the  crest  of  the  falls  to 
prevent  undermining  of  the  sand-rock  and  consequent  recession  of  the 
limestone  ledge. 

(4)  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw- 
logs. 

For  many  years  past  the  mill  and  water-i>ower  companies,  chartered 
in  1857,  ha\'e  occupied  the  bed  of  the  river  above  the  crest  of  the  falls 
by  dams  and  other  structures,  for  the  development  and  use  of  the  power 
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of  the  Stream,  tbereby  contracting  tlie  water-way  to  aboat  one-third  its 
original  (natural)  width.  The  flood  as  well  as  low-^ater  volnmes  are 
thus  forced  through  a  narrow  gorge  of  about  460  feet  width,  diminish- 
ing, on  account  of  the  forced  construction  of  the  wing,  to  a  width  of 
350  feet,  and  through  a  fall  of  40  to  45  feet,  vertical  distance,  the  height 
depending  upon  stage  of  water,  operation  of  the  gates  of  the  mills,  etc. 

The  eroding  power  of  volumes  of  water  of  from  5,000  to  40,000  cubic 
feet  per  second,  plunging  through  heights  of  40  to  45  feet,  upon  the 
sand-rock  composing  the  bed  of  the  river  below  the  falls,  is  immense. 

The  recession  of  the  limestone  crest,  from  1857  to  1868,  was  (meas- 
ured along  the  axis  of  the  stream)  325  feet. 

An  attempt.  In  1868,  by  private  parties  to  tunnel  through  the  sand- 
rock  under  the  limestone,  on  the  east  side,  was  followed  by  such  disas- 
ters and  breaks  in  the  ledge  that  the  very  existence  of  the  falls  was 
threatened.  The  danger  proving  too  formidable  for  Individuals  or  cor- 
porations to  cope  with,  the  assistance  of  Congress  was  invoked. 

The  concrete  dike  and  rolling  dams  were  completed  in  1876 ;  the  tim- 
ber apron  and  wing  in  1878 ;  the  log  sluice  was  built  in  1879. 

The  appropriations  made  by  Congress  since  1878  have  been  applied 
in  repairing  and  strengthening  the  apron  and  wing.  The  log  sluice 
was  constructed  under  an  appropriation  of  $10,000  speciall}'  made  by 
act  approved  March  3, 1879. 

Some  of  the  dams  and  works  pertaining  to  the  mills  are  dilapidated 
and  leaky.  Should  their  condition  not  be  improved  there  is  a  possi- 
bility of  ice  and  logs  going  over  or  through  them  in  the  spring,  ot  at 
times  of  floods,  to  the  further  detriment  of  the  apron  and  east  wing. 

In  the  fall  of  1881  and  during  the  winter  following  J.  B.  Bassett,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  quantities 
of  rock,  gravel,  and  earth  in  the  main  channel  of  the  river  on  the  west 
side  and  just  above  tlie  apron.  The  material  thus  deposited  was,  at 
one  point,  18  feet  in  height  above  low  water,  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  effect  of  the  de- 
posit was  not  only  to  practically  block  the  entrance  to  the  log  sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  worked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Oovemment. 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to  tun- 
nel under  what  is  known  as  Farnham  &  Lovejoy's  mill-pond,  at  a  point 
about  50  feet  below  (down-stream  from)  the  United  States  works,  the 
object  being,  apparently,  to  obtain  a  race  under  that  pond.  This  attempt 
was,  however,  discontinued  in  consequence  of  an  iig  unction  served  at 
the  instance  of  Farnham  &  Lovejoy  or  by  their  attorney. 

The  tunneling,  however,  progressed  far  enough  to  expose  a  small  fisM^ 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  probably  40  feet. 

As  this  recession  approaches  the  United  States  works  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  he  persisted  in  depositing  the  material  the  case  was  referred  to 
the  Department  of  Justice,  and  about  the  1st  of  April,  1882,  proceedings 
were  commenced  before  the  United  States  district  court  to  compel  the 
removal  of  the  material. 
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After  the  taking  of  long  and  tedioaB  testimony  the  deposits  were 
finally  removed,  as  required,  in  the  summer  and  fall  of  1883.  Mr.  Bassett 
sustained  some  pecuniary  loss  in  consequence  of  being  obliged  to  remove 
the  material.  Beyond  this  nothing  was  done.  The  United  States  at- 
torney in  January,  1882,  expressed  the  opinion  that  no  action  under  the 
law  could  be  brought  against  Mr.  Basset,  further  than  that  necessary 
to  compel  removal  of  the  deposits.  Suit  for  damage  was  deemed  out 
of  the  question,  it  being  impracticable  to  prove  exactly  how  much  of  the 
injury  to  the  works  was  due  directly  to  the  deposits. 

This  case  was  reported  in  the  Annual  Eeports  of  the  Chief  of  Engineers 
for  1882  and  1883;  also  in  special  letters  from  this  office  dated  February 
11, 1882,  and  April  30, 1882. 

The  running  of  loose  saw-logs  in  large  numbers  over  the  apron,  instead 
of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs  in  order 
to  save  file  apron,  occurred  at  different  times  between  1880  and  1882. 
The  logs  were  sheered  by  the  Mississippi  and  Rum  Eiver  Boom  Com- 
pany into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
I)ond  they  were  to  be  sluiced  over  the  falls  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as 
to  the  responsibility  of  driving  the  logs  to  the  sluice ;  in  consequence 
many  millions  of  feet  of  logs  escaped  over  the  apron,  grinding  and  wear- 
ing the  latter  in  their  descent.  In  some  cases  it  was  claimed  that  the 
booms  above  the  falls  broke  under  the  pressure  of  accumulations  of  logs 
and  of  freshets.  An  injunction  was  finally  obtained  from  the  CTnited 
States  court  in  March,  1882,  restraining  the  running  of  logs  over  the 
apron,  and  the  agent  of  the  Minneapolis  Mill  Company,  about  a  year 
later,  making  a  connection  between  their  mill-pond  and  the  log-sluice; 
no  trouble  of  importance  has  since  been  experienced  from  the  saw-logs. 

Bearing  in  mind  the  difficulty,  under  the  most  favorable  of  circumstan- 
ces, attending  the  efforts  of  the  Government  to  preserve  the  falls,  it 
has  seemed  proper  to  make  the  foregoing  detailed  statement. 

MISSISSIPPI   RIVER  ABOVE    THE  FALLS    OF    SAINT  ANTHONY,  MINNE- 
SOTA. 

From  such  information  as  I  can  gather,  it  appears  that  in  the  spring 
of  1875  lumbermen  cut  the  brush  and  srone  dams  constructed  by  the 
Government  for  the  improvement  of  navigation  at  the  Thousand  Isl- 
ands, near  Saint  Cloud.  The  dams  were  broken  through  in  order  to 
get  the  logs  out  of  the  pockets  formed  by  the  dams  and  islands,  that 
mode  of  procedure  being  more  profitable  to  the  lumbermen  than  taking 
the  logs  out  in  any  other  way. 

It  also  appears  from  the  records  of  this  office  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  constructed 
by  the  Government  at  Brown's  Island,  Haughton's  Plats,  and  Lily  Pond 
Islands.  Also  that  the  drivers  pulled  down  several  of  the  sign-boards 
placed  at  these  dams,  these  sign-boards  having  lettered  on  them  an  ex- 
tract from  the  act  of  Congress  approved  August  14, 1876,  prescribing 
the  penalty  for  such  depredations. 

The  officer  in  charge.  Major  Farquhar,  reprdSented  the  matter  of  the 
thimage  to  the  work  at  Haughton's  Flats  to  the  Department  May  21, 1878, 
and,  at  the  request  of  the  Chief  of  Flngineers,  the  honorable  Attorney- 
General,  on  the  3d  of  June,  directed  the  United  States  attorney  for 
Minnesota  to  examine  the  matter.  It  seems  that  satisfactory  evidence 
could  not  be  produced  against  the  guilty  parties,    •    •    • 
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Assistant  Engineer  J.  H.  Darling  reports,  in  relation  to  this  harbor, 
as  follows : 

In  compliance  with  yonr  orders  dated  July  31,  1884,  relatinc  to  the  occnpancy  or 
injaiy  of  public  works  and  obstrnctions  to  safe  navigation,  I  nave  to  report  as  fol- 
lows : 

I  am  not  aware  of  any  occupancy  of  public  works  in  this  vicinity,  nor  of  injury  to 
same,  except  as  the  latter  is  accidental,  as  in  case  of  vessels  striking  piers  during  a 
severe  storm. 


Very  respectfnlly,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  En^fineers. 

Brig.  Gen.  John  Newton, 

Chief  of  Engineers^  U.  JS.  A. 


REPORT    OF   lieutenant-colonel    J.   W.   BARLOW.   CORPS  OF   ENGI- 
NEERS. 

Engineer  Office,  United  States  Army, 

Milwaukee^  IFi*.,  November  4, 1884. 

General  :  In  compliance  with  instructions  contained  in  General 
Order  No.  13,  Headquarters  Corps  of  Engineers,  United  States  Army, 
dated  July  23, 1884, 1  have  the  honor  to  submit  reports  on  the  harbors 
named  below,  containing  the  information  called  for  by  section  2  •  •  • 
of  the  river  and  harbor  act  approved  July  5, 1884 : 

(1)  Ontonagon,  Mich. ;  (2)  Marquette,  Mich. ;  (3)  Menomonee,  Mich., 
and  Wis. ;  (i)  Green  Bay,  Wis. ;  (5)  Ahnepee,  Wis.;  •  •  *  5  (7) 
Manitowoc,  Wis.;  (8)  Sheboygan,  Wis. 

There  is  no  occupation  of  the  piers  or  other  structures  built  by  the 
United  States,  •  •  •  as  far  as  known,  at  any  of  the  other  harbors 
in  this  district. 

The  questions  growing  out  of  the  private  occupation  of  Government 
piers  at  many  of  the  lake  ports,  which,  in  some  instances,  lead  to  very 
embarrassing  complications,  would  seem  to  render  immediate  legisla- 
tion upon  this  subject  a  matter  of  great  importance.  I  would,  there- 
fore, respectfully  suggest  that  the  enactment  of  a  suitable  law  be  rec- 
ommended, which  shall  clearly  define  the  jurisdiction  of  the  United 
States  over  piers  and  other  works  built  by  Congressional  appropria- 
tions, and  making  it  a  penal  offense  for  any  individual  or  corporation  to 
occupy  or  use  for  private  or  commercial  purposes  any  such  structure, 
without  having  first  obtained  the  written  authority  of  the  Secretary  of 
War. 

It  seems  also  advisable  that  such  a  law  should  contain  a  proviso  per- 
mitting and  authorizing  the  Secretary  of  War  to  transfer  to  the  proper 
city  or  town  authorities  the  control  of  any  portion  of  such  works,  which, 
having  become,  by  accretions  to  the  shores  adjacent,  or  from  other 
causes,  no  longer  a  part  of  the  necessary  protection  to  the  harbor  en- 
trance, are  still  essential  in  maintaining  the  inner  harbor,  and  are  also 
valuable  for  wharfage  or  other  commercial  purposes  ;  a  condition  of 
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such  transfer  being,  that  the  works  so  transferred  shall  be  kept  in  per- 
p'etaal  repair  by  the  local  authorities. 

Very  respectfully,  your  obedient  servant, 

J,  W.  Barlow, 
Lieut  Col.  of  Engineers. 
Brig.  Gen.  John  Newton, 
Chief  of  EngineerSy  U.  8,  A. 


The  only  instance  at  this  harbor  of  pier  occupation  is  that  of  a  branch 
track  of  the  Ontonagon  and  Brul6  River  Bailroad  having  been  laid  for 
a  distance  of  230  feet  on  the  inner  end  of  the  east  pier.  This  was  done 
to  aid  the  contractor  for  pier  extension  in  carrying  on  the  work,  and 
the  track  has  never,  so  far  as  known,  been  used  foe  any  other  pur- 
pose.   •    •    * 

MARQUETTE  HARBOR,  MICHIGAN. 

At  this  harbor  a  considerable  portion  of  the  protected  anchorage  be- 
hind the  breakwater  is  U3ed  for  booming  logs,  the  booms  being  attached 
to  the  breakwater. 

Although  this  may  not  injure  the  structure,  the  area  designed  for  a 
harbor  of  refuge  is  greatly  curtailed. 

MENOMONBE  HARBOR,  MICHIGAN  AND  WISCONSIN. 

A  report  upon  the  occupation  of  the  Government  piers  at  this  harbor 
was  made  by  my  predecessor,  Lieut.  Col.  Henry  M.  Eobert,  Corps  of 
Engineers,  U.  S.  Army,  under  date  of  October  12, 1876. 

Referring  to  the  inner  or  slab  portion  of  the  north  pier,  this  report 
states : 

This  portion  of  the  north  pier  was  cut  off  from  the  river  channel^  and  would  soon 
bo  cut  off  from  the  bay  also.  Under  these  circumstances  it  became  inclosed  by  the 
property  of  the  R.  Stephenson  &  Co.'s  saw-mill,  and  I  told  the  company  tliat  I  had 
no  objection  to  their  using  it  as  long  as  their  property  was  in  such  a  shape  as  to  pre- 
vent the  bay  breaking  into  the  river. 

This  part  of  the  Government  pier  had  been  built  in  1872,  and  subse- 
quently became  inclosed  by  improvements  made  by  the  saw-mill  company. 
iStill  later,  the  space  north  of  this  slab  pier  was  reclaimed  by  filling  in 
with  slabs,  saw-dust,  etc.,  the  work  being  done  by  the  mill  company, 
thus  effectually  protecting  the  lake  side  of  the  pier. 

I  can  see  no  objection  to  the  mill  company  using  and  occupying  this 
part  of  the  work. 

The  crib  extension  of  this  pier,  however,  extending  beyond  the  shore- 
line, is  being  constantly  injured  by  the  pounding  of  barges,  which  are 
moored  alongside  while  being  made  up  into  tows. 

A  large  part  of  the  south  pier  is  used  by  the  Menomonee  Eiver  Lum- 
ber Company  for  the  storage  of  lumber. 

At  the  date  of  writing  this  report  a  length  of  1,800  feet  of  the  inner 
end  of  the  south  pier  is  almost  entirely  appropriated  by  this  company. 

The  lumber  is  piled  from  12  to  10  feet  high,  leaving  for  a  part  of  the 
distance  a  clear  .space  of  about  2  feet  in  width  on  the  channel  side  of 
the  pier,  and  projecting  beyond  the  sonth  side  for  a  distance  of  from 
6  to  12  feet  over  the  water. 
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This  storage  of  lumber  is  not  occasloual  bat  constant,  the  coin}>any 
using  the  pier  in  the  same  manner  as  if  it  were  their  own  lamber  yani, 
greatly  to  the  inconvenience  of  the  contractor  for  pier  extension,  as  it 
is  impassable  for  workmen  and  material. 

In  my  annual  report  upon  Menomonee  Harbor  for  the  fiscal  year  end- 
ing June  30, 1884,  this  subject  is  referred  to  as  follows : 

The  soath  pier  of  this  harbor  is  eKtensively  used  by  the  Menomonee  River  Lnmber 
Company  for  the  storage  of  lumber,  about  1,400  linear  feet  of  the  pier  being  now  de- 
voted to  that  purpose. 

In  J  Illy  1 1876,  the  United  States  was  "  asked  to  surrender  443  linear  feet  of  this  pier 
on  condition  that  the  company  should  keep  the  same  in  repair."  The  application  was 
refused,  ond  therefore  no  obligation  now  rests  upon  the  company  to  repair  the  dam- 
age which  the  pier  is  constantly  subjected  to  by  such  usage,  and  for  which  it  was 
unintended. 

Injury  is  cansed  by  the  great  weight  upon  the  pier,  but  more  especially  is  it  dam- 
aged by  severe  poundings  received  from  scows  moored  alongside  to  take  in  or  dUchai^ 
cargo. 

The  pier  has  been  re-inforced  by  the  company  for  a  distance  of  500  to  600  feet,  with 
a  backing  of  8labs.6C  feet  in  width,  which  enlarges  the  area  for  storing  lumber  and 
affords  a  roadway  of  communication.  It  is  the  purpose  of  the  company  to  continue 
this  slab-backing  further  out. 

There  is  no  question  but  this  addition  to  the  pier  adds  greatlv  to  its  strength  and 
permanence ;  and  as  the  area  to  the  south  will  gradually  be  filled  by  mill  waate,  it 
might  perhaps  bo  proper  to  consider  the  shore-line  as  having  advanced  with  the  slab- 
backing. 

Under  this  construction  of  the  position  of  tbe  shore-line,  the  United  States  conld 
discontinue  further  repair  of  that  portion  of  the  pier  re-inforced  as  above,  leaving 
this  work  to  bo  performed  by  the  parties  using  the  pier  for  wharf  purposes. 

This  is  practically  the  condition  of  the  north  pier  for  a  length  of  600  feet,  behind 
which  filling  has  been  placed,  the  shore-line  advanced,  and  buildings  erected 

The  unauthorized  use  of  the  south  pier  by  the  lumber  company  should,  in  my  jadg- 
mcntr  be  discontinued,  and  such  use  of  the  unre-inforoed  portion  should  not  be  per- 
mitted. 

The  use  of  these  piers  by  the  lumber  and  tow-boat  companies  for 
mooring  heavy  barges  is  causing  such  serious  injury  to  these  structures 
that  I  have  had  placed  upon  the  north  pier  notices  prohibiting  this 
practice,  and  have  also  called  the  attention  of  the  several  towing  com- 
panies to  the  matter  in  a  letter  of  which  the  following  is  a  copy : 

Gentlkmen  :  The  piers  at  the  entrance  to  Menomoileo  Harbor  are  being  seriously 
injured  by  mooring  to  them  heavy  vessels,  especially  lumber  scows. 

It  is  manifest  that  this  practice,  if  continued,  will  materially  shorten  the  life  of 
the  superstructure  and  greatly  increase  the  cost  of  maintaining  the  harbor.  I  have, 
therefore,  directed  cautionary  notices  to  be  placed  on  the  north  pier,  warning  vessels 
from  making  fast  to  that  pier.  This  warning  is  not  intended  to  apply  to  vessels  in 
distress,  or  to  prohibit  small  craft  from  occasionally  touching  at  the  piers,  its  special 
object  being  to  prevent  the  improper,  unnecessary,  and  injurious  use  of  the  piers  for 
purely  private  purposes.  I  take  this  method  of  calling  your  special  attention  to  this 
question  in  the  belief  that  you  will  aid  me  in  protecting  the  general  interests  of  the 
harbor  and  of  navigation  by  causing  all  vessels  under  your  control  to  comply  with  the 
notices  above  referred  to. 

Very  respectfully,  your  obedient  servant, 

J.  W.  Bablow, 
Lieut.  Col.  of  Enginoen. 

The  result  of  these  measures  is  not  yet  apparent. 

In  my  judgment  the  use  of  the  harbor  piers  outside  the  shore-lino  for 
any  private  purpose,  except  in  case  of  distress,  should  be  prohibited  by 
a  penalty  enactment. 

GBEEN  BAY  HARBOR,  WISCONSIN. 

The  timber  revetment  of  the  cut  through  Grassy  Island,  which  forms 
a  part  of  the  improved  channel  to  Green  Bay,  is  frequently  menaced 
with  destruction  by  fire  from  the  sparks  of  i)assing  vessels.    Tbe  super- 
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straotare  of  this  revetmei|t  is  old  aud  mast  soon  be  reconstructed ;  it 
may  then  be  modified  so  as  to  lessen  its  liability  to  injury  from  the 
above  cause. 

AHNEPEE  HARBOR,   WISCONSIN. 

The  south  pier  at  this  harbor  is  used  as  a  wharf  by  the  steam-boat 
which  stops  here  six  times  a  vreek.  Nearly  all  the  freight  handled  at 
the  place  passes  over  this  pier.  A  warehouse,  a  fish  market,  and  other 
buildings,  as  shown  on  the  accompanying  map  of  the  harbor,  have  been 
built  just  back  of  this  pier.  The  owner  of  these  buildings,  who  is  also 
the  proprietor  of  the  land  on  both  sides  of  the  harbor  as  far  up  as  the 
Second  Street  Bridge,  collects  wharfage  upon  all  freights  which  pass 
over  the  pier,  this  wharfage  being  equal,  in  some  ca^es,  to  the  freight 
from  Manitowoc  to  Ahnepee.  He  has  even  presented  bills  for  wharfage 
on  Government  supplies. 

This  person  has,  iu  fact,  an  entire  monopoly  of  the  business  of  the 
harbor,  and  must  continue  to  have  until  the  channel  is  carried  up  the 
river  beyond  the  limits  of  his  property. 

This  pier  is  being  seriously  damaged  by  the  demands  made  upon  it  as 
a  landing  pier  and  freight  wharf;  and  such  use  of  it  should  be  discon- 
tinued as  soon  as  suitable  wharfage  can  be  provided  higher  up.    •    •    * 

MANITOWOC   HARBOR,   WISCONSIN. 

The  five  inner  cribs,  comprising  a  length  of  about  ISO  feet  of  the  north 
{fier  at  this  harbor,  are  used  by  the  Go^ricli  Line  of  lake  steamers  as  a 
permanent  wharf.  These  cribs  are,  however,  entirely  within  the  shore- 
line, aud  as  their  occupancy  by  the  steam-boat  company  involves  the 
preservation  of  the  work  so  occupied,  I  can  see  no  objection  to  this  part 
of  the  pier  being  entirely  abandoned  by  the  Government. 

SHEBOTGAN  HARBOR,  WISCONSIN. 

About  2,000  linear  feet  of  the  harbor  piers  were  originally  built  by 
the  city  and  county  of  Sheboygan.  The  United  States  has  extended 
them,  and  rebuilt  the  superstructure  over  about  1,000  linear  feet  of  the 
part  built  by  the  local  authorities. 

Of  the  portion  of  the  piers  repaired  by  the  United  States,  about  220 
lin'^r  feet  of  the  north  pier  is  used  by  fishermen  in  removing  fish  from 
their  small  boats  to  fish  houses,  but  without  damage  to  the  pier. 

These  fish-houses  are  situated  on  the  beach  that  has  been  formed  by 
natural  accretion  since  the  piers  have  been  built,  and  rent  is  paid  for 
their  use  to  Judge  David  Taylor,  the  ostensible  owner  of  the  land.  It 
is  understood  that  his  title  is  based  on  a  cession  of  the  portion  of  the 
pier  inside  of  the  shore-line  by  the  United  States,  on  condition  that  it 
should  be  kept  in  good  repair  without  expense  to  the  United  States. 

About  200  linear  feet  of  the  south  pier  was  occupied  tor  many  years 
by  the  Sheboygan  and  Fond  du  Lac,  now  Chicago  and  Northwestern, 
Kiailroad  Company. 

It  is  understood  that  the  railroad  company  holds  a  perpetual  lease 
from  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  condi- 
tion of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition  and 
apparently  abandoned  by  the  railroad  company.  It  should  be  placed 
in  good  repair  by  the  local  authorities  or  the  railroad  company.  The 
United  States  has  not  rebuilt  the  superstructure  over  this  pare  of  the 
pier  or,  so  far  as  known,  made  repairs  to  the  same.    •    *    * 
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report  of  captain  w.  l.  marshall,  corps  of  engineers. 

United  States  Engineer  Office, 

MiltcattJceey  Wis.y  December  13,  1884. 
Sir  :  In  accordaDce  with  thelrequirements  of  General  Orders,  No.  13, 
Headquarters  Corps  of  Engineers,  Washington,  D.  0.,  July  23, 1884,  and 
of  section  2  *  ••  of  the  river  and  harbor  act  of  July  5,  1884, 1 
have  the  honor  to  make  the  following  detailed  report  for  the  works  in 
my  charge : 

nARBORS  OF  RACINE,  KENOSHA,  AND  MILWAUKEE,  AND  HARBOR  OF 
refuge  at  MILWAUKEE  BAY,  WISCONSIN,  AND  HARBOR  OP  WAU- 
KEQAN,  ILLINOIS. 

None  of  the  piers,  breakwaters,  or  other  structures  built  or  made  by 
the  United  States  for  the  improvement  of  these  harbors  are  used,  occu- 
pied, or  injured  by  any  corporation  or  individual. 

fox  and  WISCONSIN  RIVERS,  WISCONSIN. 

Wisconsin  River, —  •  •  •  No  use,  injury,  or  occupancy  of  the 
works  constructed  on  this  river  is  made  or  maintained  by  individuals  or 
corporations. 

Fox  River ^  from  Portage  to  Oreen  Bay^  including  the  Portage  Canal. — 
The  works  for  the  improvement  of  the  Fox  Biver  create  and  maintain 
valuable  water-powers  at  various  points  where  dams  have  been  built  by 
the  Government,  which  powers  are  used  by  companies  and  individuals. 

These  water-powers  were  originally  developed  under  chaiters  to  in- 
<lividuals  and  corporations  granted  by  the  legislature  of  the  State  of 
Wisconsin,  and  when  the  various  works  for  maintaining  the  slackwater 
navigation  of  the  Fox  Eiver  passed  by  purchase  from  the  Green  Bay 
and  Mississippi  Canal  Company  into  the  hands  of  the  United  States  in 
1872,  the  water-powers  created  by  them  were  not  purchased  by  the  Gov- 
ernment, but  remained  in  the  possession  and  use  of  the  owners  thereof 
at  the  time  of  the  purchase.  Since  the  purchase  by  the  Onited  States 
many  of  the  works  have  been  rebuilt,  but  no  new  water-powers  have 
been  created,  nor  any  power  then  existing  increased  by  raising  the 
height  of  the  dams  or  otherwise.  The  right  to  use  the  water-powers 
maintained  by  the  works  is  subject  to  the  requirements  of  naviga- 
tion, t.  c,  only  the  surplus  water  not  needed  for  navigation  can  be 
taken,  and  up  to  the  present  time  no  injury  to  the  works  or  to  the 
navigation  of  the  river  has  resulted  from  such  use  of  the  surplus 
water.  There  is  an  inclination,  however,  on  the  part  of  the  owners  of 
powers  to  sell  more  water  privileges  than  justified  by  the  discharge  of 
tlie  river,  and  when  the  limit  of  low- water  discharge  of  the  river  is  nearly 
attained  by  the  water- powers  and  lockages,  it  will  be  necessary  to  make 
stringent  regulations  defining  the  rights  of  navigation  and  of  the  water- 
power  companies,  and  controlling  the  use  of  the  water.  At  present 
there  is  no  need  of  such  regulations,  as  the  surplus  is  still  considerable, 
except  at  Menasha. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
to  its  use  at  their  own  expense,  and  the  flumes  where  they  cut  through 
the  Government  works  must  be,  in  accordance  with  plans  approved  by 
the  United  States  officer  in  charge  of  the  works,  constructed  so  as  not 
to  injure  or  endanger  the  work. 
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The  extent  of  sacli  use  of  water-powers  raaintainefl  by  the  Govern 
ment  is  as  follows: 

On  the  Dpper  Fox  there  is  one  flour  mill  at  Montello,  25  horse-power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government. 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  from 
the  Green  Bay  and  Mississippi  Canal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  number  of  mills,  a  portion  of  which  derive  their  water-powers  from 
the  public  works  as  follows : 

AT  MENASHA. 

A.  S.yme :  Hor»©-power. 

Coral  mill 501 

EaglomiU 179 

P,  V.  Lawson,  floDr  mill 130 

MoDasha  Paper  and  Palp  Company 222 

Menasha  Chair  Company 100 

Menasha  Manufactoring  Company,  sash  and  doors 100 

Davis  &  McEennon,  Excelsior 90 

C.R.  Smith,  broom-handles,  etc 65 

Menasha  Wooden  Ware  Company : 

8aw-min 208 

Pail  factory * 75 

John  Strange,  saw-mill 174 

W.  P.  Hewitt  &  Co.,  woolen  mill 49 

James  Little  &Sons,  foundry,  etc • 23 

Webster  Manufacturing  Company,  hnbs  and  spokes 10 

Gilbert  &  Whiting,  paper  mill 230 

Total  at  Menasha 1,805 

The  water-power  is  maintained  by  the  dam  and  canal  at  Menasha, 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Charles  Doty  and 
Harrison  and  Cartls  Eeed  by  a  contract  dated  July  24, 1855. 

It  being  the  intent  and  meanincj:  hereof  to  include  all  hydraulic  righto  on  the  dam 
and  canal,  above  the  lock,  for  all  purposes,  not  to  obstruct  it# navigation  or  impair 
said  canal. 

The  water- powers  at  Menasha  are  owned  or  leased  by  the  snccessors 
of  the  said  Doty  and  Eeeds. 

AT  APPLETON,   LEFT  BANK  OP  RIVER. 

Horse-power. 

Appleton  paper  and  pulp  mill 300 

Atlas  paper  mill ^ 400 

Appleton  Edison  Light  Company IV> 

Tirga  paper  mill 300 

Vulcan  paper  mill 2.*)0 

Water  Works  Company TiO 

Appleton  Manufacturing  Company 40 

Total I,:i75 

This  water-power  was  ori|pnally  created  by  a  wing  dam  built  uniler 
the  laws  of  Wisconsin,  by  the  riparian  owner,  Mr.  I'heodorc  Conkey. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  built  the  upper  dam 
at  Appleton  across  the  river,  for  the  purpose  of  navigation,  it  was  con- 
nected with  this  wing-dam.  The  present  owners  derive  their  title  from 
Mr.  Conkey.  The  power  is  now  maintained  by  the  Government  dam. 
ENa  88—170 
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APPLETOX,  RIGHT  Ba5;K.  Horse- power. 

Atlas  Paper  Company 700 

Atlas  Paper  Company 750 

Appleton  Boot  and  Shoe  Company 10 

L.  A.  Pfeifer&  Co.,  tannery tW 

Miller  &  Johnson,  hnbs  and  spokes '25 

Walters  &  Bauer  Toy  Works 23 

Total l,5:5i> 

This  power  is  maintained  by  the  upper  (Government)  Appletou  dam 
and  the  canal  on  the  right  side,  and  is  leased  or  purchased  from  the 
Green  Bay  and  Mississippi  Canal  Company. 

AT  APPLETON,  LOWER  DAM.  Uorsc-power. 

Richmond  Brothers,  paper-mill 150 

John  Rose,  saw-mill 100 

Baum  &  Hnme,  flour 35 

John  Angus,  cheese  boxes 23 

Total 310 

This  power  is  maintained  by  the  lower  Government  dam, and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  LIITLB  CHUTK.                                              Horae-power. 
John  Verstegen,  flour  mill 50 

This  power  is  maintained  by  the  dam  at  Little  Chute,  and  is  leased 
from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  KAUKAUNA.  Horse-poww. 

Reuter  Brothers,  hubs  and  spokes 50 

Doane  &  Hoberg,  pulp  mill 50 

John  Jansen,  eash  and  doors 50 

Franklin  Mills  Company,  flour <iO 

H.  A.  Frambach,  paper  mill 200 

Total 410 

This  water-powDris  created  and  maintained  by  the  dam  at  Kaukauna 
and  is  leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

In  addition  to  the  above,  Bradner,  Smith  &  Co.,  pulp  mill,  475  horse- 
power, obtains  its  power  partly  from  that  created  by  the  Kaukauna 
Da*.n,  but  mainly  from  the  works  of  the  Kaukauna  Water  Power  Com- 
pany, which  is  the  successor  to  the  Fox  River  Hydraulic  Manufacturing 
Companv,  chartered  under  the  general  laws  of  Wisconsin,  April  26, 
1872. 

AT  LITTLE  KAUKAUNA.  Horse-pow©r. 

8.  S.  Clark,  saw-mill 25 

This  water-power  is  created  by  the  dam  at  Little  Kaukauna,  and  is 
leased  from  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  DE  PERE.  Horu-power. 

A rudt  Brothers  &,  Dousman 100 

Dunham  &  Davis 100 

Novelty  Manufacturing  Company eO 

M.  Reynan 60 

C.  R.  MerriU 80 

Fox  River  Iron  Company 100 

J.  8.  Monroe 40 

Oow&Co 85 

Total W 
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Tbis  power  is  maintained  by  tbe  dam  at  De  Pere  and  by  private  par- 
ties. It  is  held  under  a  grant  from  the  legislature  of  the  State  of  Wis- 
consin, approved  February  9, 1850,  to  Joshua  F.  Gox  and  his  heirs  and 
assigns  forever,  upon  certain  conditions  as  to  the  construction  and  main- 
tenance of  the  lock,  dam,  and  canal  at  the  rapids  at  De  Pere.  The  in- 
dividual powers  were  purchased  or  leased  from  Cox  and  his  successors. 

As  already  stated,  the  Government  has  suffered  no  injury,  and,  as 
yet,  has  been  at  no  expense  on  account  of  these  water-powers.  They 
are  held  subject  to  the  requirements  of  navigation,  but  in  the  near  future 
laws  or  regulations  exactly  defining  the  rights  and  obligations  of  the 
water-power  companies  and  of  the  public,  and  the  mode,  extent,  and 
circumstances  of  the  use  of  the  water-powers  for  industrial  purposes 
must  be  made.  The  owners,  under  the  State  charters,  of  the  water- 
powers,  are  inclined  to  sell  all  possible  water  privileges,  and  at  Menasha 
they  have  attained  nearly  the  low-water  discharge  of  that  outlet,  but 
still  advertise  powers  for  sale  or  lease.  Further  sale  of  water  privileges 
at  Menasha,  at  least  of  powers  taking  water  from  the  Menasha  Ganal^ 
should  be  prohibited  as  detrimental  to  navigation. 

•  ,#••##• 

Very  respectfully,  your  obedient  servant, 

W.  L.  Marshall, 
Captain  of  Engineers, 
The  Chief  of  Engineers,  U.  S.  A. 


report  of  major  \v.  h.  h.  benyaurd,  corps  of  engineers. 

United  States  Engineer  Office, 

Ohicagoj  III,  December  19, 1884. 

General:  In  accordance  with  instructions  contained  in  Grcneral 
Order  No.  13,  from  Headquarters  Corps  of  Engineers,  Washington,  D. 
C,  July  23, 1884, 1  have  the  honor  to  present  the  following  report  upon 
the  occupation  of  the  piers  and  breakwaters  at  Chicago  Harbor,  by  in- 
dividuals and  corporations,  as  called  for  by  section  2,  *  •  •  of  the 
river  and  harbor  act  approved  July  5, 1884. 

I  transmit  herewith  two  charts:  No.  1,  giving  the  outlines  of  the  pres- 
ent harbor,  and  No.  2,  showing  the  extent  of  pier- work  constructed  by 
the  United  States,  that  is  at  present  occupied  by  individuals  and  cor- 
porations, and  the  names  of  the  occupants. 

The  work  of  improvement  at  this  harbor  was  commenced  in  1833,  by 
making  a  cut  through  the  bar  at  the  mouth  of  the  river,  so  as  to  give  a 
straight  outlet  into  the  lake,  and  by  constrnctiug  a  pier  on  the  north 
bank.  This  latter  work  began  at  a  point  coinciding  with  what  is  now 
the  center  line  of  Pine  street,  and  was  in  length  about  1,000  feet.  A 
pier  was  also  constructed  on  the  south  side  of  the  river  parallel  to  that 
on  the  north  side,  a  portion  of  which,  however,  was  afterwards  removed 
and  replaced  by  a  crib  construction  further  back.  These  two  lines  of 
piers  were  continued  eastward  into  the  lake  from  time  to  time  ds  appro- 
priations were  made  therefor.  At  some  period  the  Illinois  Central  Bail- 
road  was  allowed  to  cat  through  the  south  pier  and  construct  Slips  A, 
B,  and  C,  as  shown  on  the  map. 

EXTENT  OF  ORIB-WORK  OCCUPIED. 

The  crib- work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals  except  the  easterly  170  feet,  which  was 
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built  by  the  United  States  in  1859  for  the  foundation  of  the  li;;ht-boase. 
Commencing  at  the  westerly  end,  the  following  is  a  list  of  o'ccapant» 
and  the  length  of  frontage  occupied: 


Occupants. 


Kirk  &  Co 

Brazil  and  Chicago  Coal  Company  . . . 
Peahtigo  Lumber  Company 


C.J.  Ik  Meyer. 

John  J.  Culliton 

David  Wylie 

Kathbone,  Said  &  Co. . . . 
Faller,  Warren  &  Co  ... 
Fitz  Simmons  6t  Connell 


Occupation. 


Soap  manufacturers 

Co^ 

Lumber 

do 

Coal 

do 

Stove  warehouse 

do 

Lumber 


Extent. 


Owners  of  acUaeent  land. 


Feet 
333 
C     329 
i     125 

400 

J52  I 

].'>2 

5rf  I 

77  I 

380  I 


Kirk. 

MoCormick  estate. 
Producers  Marble  Company. 


'  T  e  land  occupied  hr  tbeee- 
firms  Is  leased  from  the- 
Chrcai^o  Canal  and  Dock 
Company. 


On  the  south  side  the  United  States  crib-work,  on  the  westerly  end 
for  a  distance  of  270  feet,  has  been  partially  replaced  by  a  substantia? 
stone  dock  with  fender-piling,  built  by  the  city  of  Chicago ;  thence  east* 
erly  to  Slip  A  the  United  States  work  has  been  reinforced  by  piling- 
backed  with  sheeting. 

The  following  is  a  list  of  occupants  and  the  length  of  frontage  occu- 
pied: 


Oconpaats. 

Occupation. 

Extent. 

Owners  of  a^acent  land. 

Goodrich  Steam-boat  Company ...... 

Feet 
500 

2ig.6 
121 
148 
267 

Owned  by  city  of  Chioaie» 
and  Michigan  Central  Sail- 
road. 

niinoitt  Central  Ka11n>ad . . . .  r 

Railroad 

do 

Do 

Do 

Ao 

•  Lumber  yards 

Illlui^Centxal  RaUrwd. 

GONDII  ION. 

With  the  exception  of  the  frontage  of  170  feet  occupied  by  the  light- 
house establishment,  the  whole  extent  of  crib- work  occupied,  as  before- 
mentioned,  on  the  north  side  is  in  a  more  or  less  dilapidated  condition* 
There  seems  to  have  been  but  little,  if  any.  work  of  repair  done  in  u 
number  of  years,  especially  along  the  part  occupied  by  the  Peshtigo 
Lumber  Company.  At  the  commencement  or  westerly  limit  of  the  Gov- 
ernment work  the  frontage  now  occupied  by  Kirk  &  Co.  has  becii  par- 
tially repaired  by  the  construction  of  a  new  and  substantial  line  of 
dockage,  commencing  at  a  point  90  feet  west  of  the  center  line  of  Pine 
street,  and  extending  easterly  422  feet.  The  remaining  frontage  of  crib- 
work,  2,211  feet,  is  greatly  in  need  of  repair.  On  south  side  of  river, 
from  beginning  of  Government  work  to  Slip  A  of  the  Illinois  Central 
Railroad,  the  crib- work  has  been  replaced  by  structures  of  a  substantial 
character.  As  before  stated,  all  is  in  a  fair  condition  except  the  east 
100  feet  and  corner  of  the  slip.  The  121  feet  between  Slips  A  and  B, 
the  portion  148  feet  between  B  and  C,  and  the  257  feet  east  of  Slip  0, 
which  is  occupied  as  a  lumber-yard  by  Messrs.  Luddington,  Wells  and 
Van  Schaick,  are  all  in  a  bad  condition  and  in  need  of  repair.    I  estimate 
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to  carry  on  the  work  needed  on  the  north  and  south  sides  will  cost  about 

:$40,000. 

Verj'^  respectfully,  your  obedient  servant, 

W.  n.  II.  Benyaurd, 

Major  of  Engineers. 
Brig.  Gen.  John  ]S^ewton, 

Chief  of  Engineers,  U.  S.  A, 


REPORT  OF  LIEUTENANT-COLONEL  O.  M.  POE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Detroit^  Mieh.j  December  15,  1884. 

Sir  :  I  have  the  honor  to  submit  the  following  report,  in  accordance 
with  the  provisions  of  section  2  of  the  river  and  harbor  act  of  July 
.5,1884. 

The  only  locality  in  the  district  committed  to  my  charge  where 
-**  piers,  breakwaters,  and  other  structures  or  works  built  or  made  by 
the  United  States  in  aid  of  commerce  or  navigation  are  used,  occupied, 
or  injured  by  a  corporation  or  any  individual,"  etc.,  is  Saginaw  River, 
Michigan,  and  the  appended  report  by  Mr.  B.  H.  Muehle,  assistant 
•engineer,  shows  the  extent  of  such  use,  occupation,  or  injury. 
•  •#•••• 

Very  respectfully,  your  obedient  servant, 

O.  M.  Poe, 
Lieut  CoL  of  Engineers, 
Bvt  Brig.  Oenl,  U.  IS.  A 
The  Chief  of  Engineers,  U.  S.  A. 


rsrobt  ok  mr.  b.  h.  mueule,  assistant  knqinebii. 

Unites  States  Engineer  Office, 

Detroit,  Mich,,  December  10,  1884. 

General.  :  In  compliance  with  yoar  instmctions,  dated  October  21,  1884,  to  report 
"  in  regard  to  existing  or  proposed  obstructions  or  improper  use  of  the  works  of  the 
United  States  in  or  pertaining  to  Saginaw  River,''  etc.,  I  now  have  the  honor  to  make 
the  following  report : 

The  only  stmotnres  or  works  bnilt  by  the  United  States  in  aid  of  commerce  and 
navigation  on  Saginaw  River  are :  (a)  The  United  States  revetment  and  extensions 
upon  the  easterly  side  of  the  channel,  opposite  the  CarroUton  Bar,  4,828  feet  long ;  (d) 
a  plant  beam  wall  upon  tUe  west  side  of  said  chanifel,  200  feet  distant  from  the  said 
revetment,  length  3,500  feet ;  and  (c)  a  pile  and  edging  pier  or  wing-dam  at  the  head 
of  Crow  Island,  900  feet  long.  The  works  at  CarroUton  have  been  frequently  in- 
jured and  partially  destroyed  by  fire,  caused  by  sparks  from  passing  tugs  or  steam- 
hpats,  which  use  pine  slabs  for  fuel  and  are  not  provided  with  spark-catching  devices 
upon  their  smoke-stacks.  The  pier  at  Crow  Island  is  often  used  by  the  boom  com- 
pany and  private  parties  for  hanging  rafts  of  logs  alongside  for  temporary  stora^, 
whenever  the  adjacent  store  or  mul  booms  are  full.  An  actual  damage  to  the  pier 
itself,  by  reason  of  this  use  and  occupation,  is  not  apparent,  but  it  cai^  not  be  over- 
looked that  the  navigable  channel  opposite  the  pier  during  such  occupancy  is  par- 
:tially  obstructed  to  the  extent  of  the  width  of  the  rafts  lying  alongside. 

•  •«#••« 

Very  respectfVilly,  your  obedient  servant, 

B»  H.  Mueble, 
AsHitant  Engineer, 
General  O.  M.  Foe, 

Lieutenant-Colonel  of  Enqineers^  U.S.  A. 
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report  of  major  l.  cooper  overman,  corps  of  engineers. 

United  States  Ejjgineer  Office, 

Cleveland^  Ohio^  January  20,  1885. 
General  :  In  compliauce  with  General  Orders,  No.  13,  Headqaarters, 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  Jnly  23^ 
1884,  I  have  the  honor  to  submit  the  following  Jina}  report : 

MONROE  HARBOR,  MICHIGAN. 

The  bank  of  the  United  States  canal  at  this  harbor  is  occupied  by  the 
*^  Monroe  Fishing  Club"  houses.  There  are  two  or  more  buildings  be- 
longing to  this  club.  There  are  also  two  fish-houses  and  two  icehonses. 
belonging  to  individuals  on  the  bank  of  the  United  States  canal.  The 
occupation  and  use  of  said  bank  of  candl  is  without  permission,  so  far 
as  records  of  this  office  show,  but  no  especial  injury  to  United  States 
property  is  occasioned  by  the  occupancy.  Would  respectfully  suggest 
that  all  parties  trespassing  would  be  compelled  to  obtain  written  per- 
mission to  so  occupy  the  United  States  canal  bank,  and  be  subject  to^ 
the  orders  of  the  '^  engineer  in  charge  "  of  the  harbor. 

TOLEDO  HARBOR,   OHIO. 

The  United  States  has  not  built  any  "  piers,  breakwaters,  or  other 
structures,"  in  aid  of  commerce  or  navigation  for  this  harbor,  hence 
there  can  not  be  occupancy  or  use  of  same  by  individuals  or  corpora- 
tions. 

SANDUSKY  CITY  HARBOR,   OHIO. 

Similar  case  as  that  at  Toledo  Harbor. 

PORT  CLINTON  HARBOR,   OHIO. 

The  piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  used 
or  occupied  by  any  corporation  or  individual. 

Considerable  trouble  has  been  occasioned  at  times  by  parties  remov- 
ing sand  (for  sale)  from  off  the  narrow  sand-beach  which  separates  the 
river  from  the  lake  at  the  inner  end  of  west  pier.  The  parties  removing^ 
the  sand  had  permission  from  the  owners  of  the  beach. 

It  is  respectfully  suggested  that  some  action  of  Congress  should  be 
had  to  protect  the  junction  of  piers,  etc.,  with  the  shore,  or  defining  the^ 
right  of  the  United  States  to  control  said  beaches,  which  in  most  in- 
stances are  the  result  of  structures  built  by  the  United  States  for  the- 
improvement  of  the  harbor. 

HUBeN  HARBOR,  OHIO. 

The  piers  built  at  this  harbor  by  the  United  States  are  not  used  or 
occupied  by  any  corporation  or  individual. 

Beraarks  similar  to  those  for  Port  Clinton  Harbor,  as  to  sand-beaches,, 
etc.,  apply  equally  to  this  harbor. 

VERMILLION  HARBOR,   OHIO. 

The  piers  at  this  harbor  are  not  occupied  by  any  individual  or  c(»rpo- 
ration. 

BLACK  RIVER  HARBOR,   OHIO. 

The  piers  at  this  harbor  are  not  occupied  or  used  by  any  individual 
or  corporation. 
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BOCKY  RIVER  HARBOR,  OHIO. 

The  pier  at  this  harbor  is  not  occupied  or  used  by  any  individual  or 
corporation. 

CLEVELAND  HARBOR,   OHIO. 

Piers  and  breakwater  ara  occupied  and  used  both  by  individuals  and 
corporations. 

E<i%t  pier, — Occupied  in  part  by  the  tracks  of  the  Cleveland  and  Pitts- 
burgh Kailway  Oompany,  by  special  act  of  Congress,  approved  August 
14, 1876,  by  which  act  the  railroad  company  were  to  have  use  of  and 
occupy  part  of  said  east  pier,  provided  the  railroad  company  should 
keep  the  pier  in  good  condition. 

It  is  respectfully^  suggested  that  the  pier  is  not  kept  in  good  condi- 
tion by  the  Cleveland  and  Pittsburgh  Kailway  Company. 

West  Pier. — Occupied  and  used  by  club-house  of  the  Gardner  Canoe 
Club,  of  Cleveland,  Ohio.  Permission  given  by  the  honorable  Secretary 
of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with  boat- 
houses,  where  pleasure  boats  for  fishing  and  rowing,  etc.,  are  kept  for 
hire.  Has  so  occupied  and  used  part  of  said  west  pier  for  a  number  of 
years  (over  six  years) — no  record  of  any  permission  so  to  do.  A  sort  of 
** squatter  privilege,'^  or  by  sufterance  at  first,  which  possession  has 
strengthened.  The  keeper  of  the  life-saving  station,  which  is  located 
on  the  west  pier,  has  constructed  a  dwelling-house  and  boat-house,  where 
boats  may  be  rented  for  pleasure.  Permission  given  to  erect  said  extra 
building  by  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  oflBicer 
in  charge),  in  October,  1882. 

Fishing  boats  land  at  or  near  the  said  boat-houses,  and  givQ,  much 
annojance  at  times  with  unloading  and  dressing  offish. 

Whilst  these  boat-houses,  etc.,  which  occupy  and  use  the  said  west 
pier  do  not  materially  injure  said  pier,  their  occupancy  is  a  precedent 
for  other  parties  who  desire  to  get  a  foothold,  and  the  trespassers  al- 
ready there  make  every  eflfort  to  increase  their  privileges  (t). 

I  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 
be  given  to  understand  that  they  are  trespassing — be  compelled  to  obtain 
permission  to  occupy  and  use  said  pier  and  to  be  subject  in  all  respects 
to  the  orders  of  the  *<  engineer  in  charge  "  of  the  harbor. 

Breakwater  ^^sJiore-army — On  beach  near  innerend  of  shore-arm  a  boat- 
house  for  hire  of  pleasure  boats  and  sale  of  refreshments  was  erected  in 
the  spring  of  1884.  Parties  claim  to  have  rented  privilege  of  the  owner 
of  the  land,  but  one  of  the  houses  is  certainly  on  pile  of  rip  rap  stone 
placed  by  the  United  States  for  protection  of  the  junction  of  breakwater 
and  shore.  Their  occupancy  and  use  do  not  materially  injure  the  break- 
water, but  it  is  an  encroachment  upon  United  States  property  which  may 
become  hereafter  very  objectionable.  They  should  be  placed  subject  to 
the  orders  of  the  •'  engineer  in  charge."  The  lake-arm  of  the  breakwater 
is  not  used  or  occupied  in  any  way.  It  perhaps  will  be  attempted  by 
vessel-men  when  the  harbor  of  refuge  is  completed. 

FAIRPORT  HARBOR,  OHIO. 

The  piers  at  this  harbor,  as  now  recognized  as  United  States  piers  and 
which  are  kept  in  repair  by  the  United  States,  are  not  occupied  by  any 
individuals  or  corporation. 

In  conclusion,  I  would  respectfully  suggest  that  it  would  be  advisable 
if  Congress  should  take  some  action,  in  a  general  act,  giving  the  engi- 
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neer  ia  charge  of  auy  UDited  States  improvement  some  defiaite  and 
fixed  power  to  regulate  the  improper  use  of  piers,  breakwaters,  etc. 
Very  respectfully,  your  obedient  servant, 

L.  Cooper  Overman, 

Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT  of  captain  EDWARD  MAGUIRE,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Buffalo,  N.  r.,  August  8,  1884. 

General:  Incompliance  with  General  Orders,  No.  13,  headquarters 
Corps  of  Engineers,  U.  S.  Army,  July  23, 1884,  I  have  the  honor  to  sub- 
mit the  following  report : 

In  1798,  certain  Dutch  capitalists  (commonly  known  as  the  Holland 
Land  Company)  purchased  from  the  Seneca  Indians  parts  of  their  reser- 
vation  at  the  mouth  of  Buffalo  Creek. 

In  1819  the  legislature  of  the  State  of  New  York  passed  an  act  to 
lend  $12,000  for  the  purpose  of  building  a  harbor  at  Buffalo.  In  1820 
the  construction  of  piers  was  commenced,  and  during  1821  the  proposed 
harbor  was  completed.  Colonel  Cram  in  his  report  of  June  20,  18G7,  to 
the  Chief  of  Engineers,  says : 

It  oonsisted  of  *  *  *  north  pier,  composed  of  a  double  row  of  piles  tilled  with 
brash  and  sand. 

By  the  act  of  May  26, 1826,  Congress  appropriated  the  sum  of  $15,000 
for  «^  building  a  pier  and  repairing  an  old  one  at  the  mouth  of  Buff'alo 
Creek.^    In  his  report  of  June  20, 1867,  Colonel  Cram  says : 

Upon  that  [the  appropriation  of  (15,000  by  Congress,  1826],' the  United  States  En- 
gineers took  possession  and  made  it  a  governmental  work. 

The  north  pier,  as  built  in  1821,  was  constructed  in  the  water  outside 
of  low-water  mark.  The  soil  on  which  the  pier  rested  was  the  property 
of  the  State  of  New  York,  and  the  title  of  the  Holland  Land  Company 
extended  only  to  the  low-water  mark. 

On  December  1, 1827,  the  Holland  Land  Company  conveyed  by  war- 
ranty deed  to  Walter  M.  Seymour  a  certain  tract  of  land  adjoining  the 
north  pier,  but  in  the  language  of  the  deed  the  conveyance  was  "fo 
the  pier  on  the  margin  of  Buffalo  Creek;  thence  by  said  pier,'^^  etc. 

On  December  5, 1827,  Walter  M.  Seymour  conveyed  the  same  tract 
to  John  C.  Lord,  by  warranty  deed j  but  in  the  language  of  the  deed  the 
conveyance  was  "to  the  pier  and  thence  by  said  pier^^'  etc. 

On  December  10, 1827,  however,  the  Holland  Land  Company  con- 
veyed to  John  C.  Lord,  by  a  quitclaim  deed,  '*  all  the  land  covered  and 
occupied  by  the  United  States  pier,  lately  erected  on  the  north  side  of 
Buffalo  Creek  and  harbor,  in  the  village  of  Buffalo,"  etc. 

On  March  21, 1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr.,  land 
covered  by  the  United  States  pier. 

On  August  13,  1836,  John  C.  Lord  and  others  couveyetl  to  Thomas 
K.  Stocking  land  on  which  the  United  States  pier  rested. 

On  April  4, 1837,  Thomas  E.  Stocking  reconveyed  to  John  C.  Lord 
and  Ira  Joy  the  land  deeded  to  him  by  Lord  and  others. 

On  February  24, 1868,  John  C.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Railroad  Company  the  land  on  which 
the  United  States  north  pier  rests.  •  The  claim  of  the  Delaware,  Lacka- 
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wanna  and  Western  Bailroad  Company,  therefore,  to  the  land  on  which 
the  pier  rests  is  based  on  the  qaitclaim  deed  of  the  Holland  Land  Oom- 
pany  to  John  0.  Lord,  December  10,  1827.  The  United  States  held  nn- 
dispnted  possession  of  the  north  pier  from  1826  to  1878,  or  over  fifty 
years. 

In  his  annual  report  for  the  fiscal  year  ending  Jane  30,  1879,  Maj. 
Walter  McFarland,  then  in  charge  of  Buffalo  Harbor,  says : 

Id  the  early  part  of  last  year  I  was  informed  by  Mr.  Mayo,  the  inspector  of  harbor 
work  at  Bufl'alo,  that  the  Delaware,  Lackawanna  and  Western  Company  were  en- 
croaching npon  the  north  United  States  pier  at  Buffalo,  and  filling  in  behind  it  in  such 
a  way  as  to  render  useless  the  Government  structures  there,  viz,  the  boat-house  be- 
longing to  the  light-house  service,  the  life-saving  station,  and  the  engineer  boat-house, 
on  the  ground  that  the  United  States  possessed  no  title  to  the  site,  and  that  title  was 
their  own  through  purchase. 

This  matter  was  reported  to  the  Chief  of  Engineers  on  the  17th  of  August,  1H78,  and 
on  the  3d  of  September  I  was  informed  that  the  Acting  Attorney-General  of  the  United 
States  had  **  instructed  the  United  States  district  attorney  for  the  northern  district 
of  New  York  to  take  such  action  in  the  matter  as  he  may  deem  necessary.'^ 

No  action,  however,  appearing  to  have  been  taken,  and  the  encroachment  continu- 
ing and  increasing,  on  the  29th  of  March,  1679,  under  instructions  from  the  Chief  of 
Engineers,  I  wrote  to  the  United  States  district  attorney  for  the  northern  district  of 
New  York,  informing  him  of  th^  condition  of  affairs,  and,  in  answer,  was  informed  by 
the  newly  appointed  district  attorney  that  the  correspondence  with  his  predecessor 
regarding  the  matter  was  before  him,  and  that  it  would  receive  his  attention  as  soon 
as  possible. 

Under  date  of  May  20,  he  wrote  me  to  the  effect  that  he  was  making  every  effort  to 
investigate  the  title,  but  with  little  success  so  far;  and,  in  response,  I  gave  him  all 
the  information  that  I  had  about  it,  which  amounted  to  this,  that  the  United  States 
had  been  in  undisputed  possession  cff  this  site  for  over  fifty  years,  ever  since  1826,  when 
the  first  appropriation  for  this  harbor  was  made,  and  had  built  on,  extended,  and  re- 
paired this  pier  ever  since,  as  the  interests  of  the  harbor  and  of  the  Government  seemed 
to  require. 

This  is  the  last  of  the  correspondence  on  the  subject. 

In  the  meanwhile  the  Delaware,  Lackawanna  and  Western  Company  have  gone  on 
filling  in  behind  the  pier;  have  rendered  useless  the  boat-house  belonging  to  the 
light-house  service  and  the  life-saving  station,  which,  at  great  expense,  are  to  be 
moved  across  the  creek  to  the  light-house  renervation,  and  threaten  to  drive  us  out  of 
our  engineer  boat-house  at  the  end  of  the  pier,  which  we  can  now  reach  only  by  pass- 
ing through  a  fence  which  they  have  erected  to  shut  off  the  pier  and  the  space  be- 
hind it  from  the  public  street. 

The  pier  itself  is  in  daily  use  as  a  wharf  for  the  shipment  of  coal  which  they  have 
stored  oh  the  filled  ground  behind  it,  while  the  contractor  for  the  breakwater  exten- 
sion has  been  forbidden  to  use  it  for  the  storing  and  framing  of  timber,  as  has  always 
been  allowed  by  the  United  States  ever  since  the  work  first  began. 

The  further  history  of  the  occupation  of  the  pier  by  the  railroad  com- 
pany is  fully  set  forth  in  Major  McFarland's  annual  report  for  the  fiscal 
year  ending  June  30, 1880,  and  published  in  the  Report  of  the  Chief  of 
Engineers,  U.  S.  Army,  1880,  Part  III,  pages.  2195-2201. 

It  would  appear  that  : 

(1)  The  soil  on  which  the  north  pier  rests  was  at  the  time  of  its  con- 
struction the  property  of  the  State  of  New  York. 

(2)  That  the  State  of  New  York,  in  1819,  dedicated  that  soil  to  the 
public  use  by  authorizing  the  construction  of  the  pier. 

(3)  The  United  States  assumed  control  of  the  pier,  and  hence  of  the 
soil  under  it,  in  1826. 

(4)  The  Holland  Land  Company  never  owned  the  soil  under  the  pier, 
but  owned  only  to  lowwater  mark,  and  hence  could  not  convey  that 
soil.  It  would  appear  that  the  land  company  did  not  itself  claim  that 
soil,  for  it  departed  from  its  rule  of  giving  wai'rarity  deeds  and  gave 
only  a  quitclaim  deed  to  John  C.  Lord. 

(5)  As  the  claim  of  the  Delaware,  Lackawanna  and  Western  Bailroad 
Company  to  this  soil  is  based  on  the  quitclaim  deed  by  the  Holland  Land 
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Gompauy  to  John  C.  Lord,  it  Las  no  title  to  the  soil  for  the  reason  that  if 
the  thing  granted  was  not  in  the  grantor  no  right  passes  to  the  grantee. 
That  the  title  to  the  soil  was  in  the  State  of  New  York,  I  woald  re- 
spectfally  refer  to  the  following  decisions:  County  of  Saint  Clair  r. 
.Livingston  (23  Wallace,  26);  Martin  v.  Waddell  (10  Peters,  367);  Ens- 
sell  V.  The  Jwsey  Company  (15  Howard,  420);  Barney  r.  Keokuk  (4 
Otto,  324).    For  the  status  of  land  dedicated  to  public  use,  I  would  re- 
fer to,  Mayor  of  New  Orleans  v.  The  United  States  (10  Peters,  662). 
Very  respecttully,  yonr  obedient  servant, 

Edw.  Maguire, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  8.  A. 


supplementary  report 

United  States  Engineer  Office, 

Buffalo,  2^.  Y.y  October  18,  1884. 
General:  lieferrins:  to  my  report  of  August  8, 1884,  in  compliance 
with  General  Orders,  No,  13,  Corps  of  Engineers,  July  23,  1884, 1  have 
to  state  that  I  have  since  obtained  information  which  I  did  not  know  of 
at  the  time  of  making  the  report. 

The  information  received  will  be  found  embodied  in  the  memoranda 
herewith  forwarded.  It  will  be  seen  that  the  result  reported  by  me  pre- 
viously that  the  Delaware,  Lackawanna  and  Western  Bailroad  Company 
had  not  and  never  did  have  any  title  to  the  soil  on  which  rests  the 
United  States  north  pier,  is  unchanged.  But  my  conclusion  that  the 
State  of  New  York  owned  the  soil  was  erroneous,  as  it  will  be  seen  that 
the  State  of  Massachusetts  owned  it  and  sold  it  to  Robert  Morris,  who 
never  conveyed  it. 

The  attorney  of  the  railroad  company,  who  has  had  several  interviews 
with  me  on  the  subject,  at  our  last  meeting  on  the  13th  instant  acknowl- 
edged the  title  was  not  in  the  company. 

Very  respectfully,  your  obedient  servant, 

Edw.  Maguire, 
Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


MEMORANDA. 

(1)  The  colonies  of  Massachusetts  and  New  York  both  had  charters 
under  which  they  each  laid  claim  to  all  western  and  central  New  York. 
About  the  close  of  the  Revolution,  they  both  ceded  to  the  United  States 
all  claim  to  the  territory  west  of  a  line  drawn  south  from  the  western 
extremity  of  Lake  Ontario.  In  order  to  adjust  their  conflicting  claims, 
New  York  and  Massachusetts  each  appointed  commissioners  to  decide 
upon  and  draw  up  an  agreement.  These  commissioners  met  in  Hart- 
ford, Conn.,  on  November  30, 1786,  and  on  December  10, 1786,  made  an 
agreement  by  which  Massachusetts  yielded  all  claim  to  the  land  east  of 
the  present  east  line  of  Ontario  and  Steuben  counties ;  west  of  that  line 
New  York  should  have  the  government,  sovereignty,  and  jurisdiction 
of  the  land,  while  Massachusetts  should  have  the  title  in  fee-simple  to 
the  land  subject  to  the  Indian  occupancy.  That  is  to  say,  the  Indians 
could  hold  the  land  as  long  as  they  pleased,  but  were  allowed  to  sell 
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only  to  the  State  of  Massachusetts  or  her  assigns.    The  a^eemeat  reads 
as  follows : 

First.  The  Commoawealtli  of  Massachusetts  doth  hereby  cede,  grant,  release,  and 
confirm  to  the  State  of  New  York  forever,  all  the  claim,  right,  and  title  which  the 
Commonwealth  of  Massachusetts  hath  to  the  government,  sovereignty,  and  jurisdic- 
tion of  the  lands  and  territories  so  claimed  by  the  State  of  New  York  as  hereinto  before 
stated  and  particularly  specified. 

Secondly.  The  State  of  New  York  doth  hereby  cede,  grant,  release,  and  confirm  to 
the  said  Commonwealth  of  Massachusetts,  and  to  the  use  of  the  Commonwealth,  their 
grantees,  and  heirs  and  assi^ees  of  such  grantees  forever,  the  right  of  pre-emption  of 
the  soil  from  the  native  Indians ;  and  all  other  the  estate,  right,  title,  and  property 
(the  right  and  title  of  government,  sovereignty,  and  Jurisdiction  excepted)  which  the 
State  of  New  York  hath  of,  in,  or  to  2*J0,400  acres  to  be  located  by  the  Common- 
wealth of  Massachusetts,  and  to  be  situated  to  the  northward  of  and  adjoining  to 
the  lands  granted  respectively  to  Daniel  Cox  and  Robert  Lettice  Hooper  and  their 
respective  associates  and  between  the  rivers  Onego  and  Chenango ;  and  also  of,  in,  or 
to  all  the  lands  and  territories  within  the  following  limits  and  bounds,  that  is  to  say : 
Beginning  in  the  north  boundary  line  of  the  State  of  Pennsylvania,  in  the  parallel  of 
4*29  pf  north  latitude,  at  a  point  distant  82  miles  west  from  the  northeast  corner  of  the 
State  of  Pennsylvania  on  the  Delaware  River,  as  the  said  boundary  line  hath  been 
run  and  marked  by  the  commissioners  appointed  by  the  States  of  Pennsylvania  and 
New  York  respectively,  and  from  the  said  point  or  place  of  beginning  running  on  a 
due  meridian  north  to  the  boundary  line  between  tne  United  States  of  America  and 
the  King  of  Great  Britain,  thence  westerly  and  southerly  along  the  said  boundary 
line  to  a  meridian  which  will  pass  1  mile  due  east  &om  the  northern  termination  of  the 
strait  or  waters  between  Lake  Ontario  and  Lake  Erie,  thence  south  alons  the  said 
meridian  to  the  south  shore  of  Lake  Ontario^  thence  on  the  eastern  side  of  the  said 
strait  by  a  line  always  1  mile  distant  from  and  parallel  to  the  said  strait  to  Lake 
Erie ;  thence  due  west  to  the  boundary  line  between  the  United  States  and  the  King 
of  Great  Britain ;  thence  along  the  said  boundary  line  nntil  it  meets  with  the  line  of 
cession  from  the  State  of  New  York  to  the  United  States;  thence  along  the  said  line 
of  cession  to  the  northwest  corner  of  the  State  of  Pennsylvania,  and  thence  eist  along 
the  northern  boundary  line  of  the  State  of  Pennsylvania  to  the  said  place  of  begin- 
ning. 

By  this  agreement  Massachusetts  obtained  the  title  to  the  soil  under 
the  water  at  what  is  now  known  as  Buffalo  Harbor. 

(2)  In  1788  Massachusetts  sold  all  her  land  in  New  York  to  Phelps 
&  Gorham  for  $1,000,000,  to  be  paid  iu  certain  Massachusetts  stockvs, 
then  worth  about  20  cents  on  the  dollar.  These  stocks  subsequently 
rose  in  value,  and  Phelps  &  Gorham  were  unable  to  make  the  payment ; 
the  State  of  Massachusetts  therefore  released  them  from  all  except  that 
land  the  Indian  title  to  which  they  had  extinguished,  and  on  March  8, 
1791,  sold  to  Eobert  Morris  the  pre-emption  right  and  all  other  rij;;hts, 
title,  and  interest  which  the  Commonwealth  of  Massachusetts  had  in  and 
to  certain  lands,  one  tract  of  which  was  described  in  the  deed  as  follows : 

Beginning  at  a  point  on  the  north  line  of  the  State  of  Pennsylvania  60  miles  west 
of  the  southwest  corner  of  the  land  confirmed  to  Nathaniel  Gorham  and  Oliver  Phelps 
from  said  point  rnnninflc  west  until  it  meets  the  land  ceded  by  the  Commonwealth  of 
Massachusetts  to  the  United  States  of  America  and  by  said  United  States  sold  to  the 
State  of  Pennsylvania;  thence  northerly  by  the  land  ceded  as  aforesaid  to  Lake  Erie ; 
from  thence  northeasterly  by  Lake  Erie  to  a  tract  of  land  lying  on  the  easterly  side  of 
the  strait  of  Niagara,  befonginj^  to  the  State  of  New  York ;  tnence  northerly  by  said 
tract  to  a  line  in  Lake  Ontario  which  divides  the  dominions  of  the  King  of  Great 
Britain  and  the  said  United  States;  thence  easterly  on  said  dividing  line  to  a  point 
from  whence  a  meridian  line  will  fall  on  the  point  of  beginning,  together  with  the  right 
of  pre-emption  which  the  Commonwealth  hath  to  all  ialanda  or  waters  in  Lake  Erie  by  virtue 
of  any  cession  from  the  State  of  New  York  to  said  Commonwealihy  reserving  ont  of  the  same 
granted  premises  one  undivided  sixtieth  part  thereof. 

This  sale  was  made  by  virtue  of  the  tenth  article  of  the  agreement  of 
1786  between  the  States  of  New  York  and  Massachusetts,  which  article 
reads  as  follows : 

Tenthl  V.  The  Commonwealth  of  Massachusetts  ma^  grant  the  right  of  pre-emption 
of  the  whole  or  any  part  of  the  said  lands  and  territories  to  any  person  or  persons 
who,  by  virtue  of  such  grant,  shall  have  good  right  to  extinguish  by  purchase  the 
claims  of  the  native  Indians. 
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By  that  deed  Eobert  Morris  became  possessed  of  the  soil  under  the 
water  at  what  is  now  known  as  Bnfifalo  Harbor. 

(3)  On  December  24,  1792,  Kobert  Morris  sold  to  Herman  Le  Roy 
and  John  L.  Lincklaen  land  described  as  follows: 

Beginning  at  a  point  on  the  southern  shore  of  Lake  Ontario  1  mile  due  east  from 
the  northern  termination  of  the  strait  which  divides  Lake  Ontario  from  Lake  Erie, 
bein^  a  corner  of  lands  reserved  by  the  State  of  New  York,  and  from  said  x>oint  ex- 
tendmg  alonj^  the  shore  of  Lake  Ontario  eastward ly  so  far  as  upon  actaal  mensara- 
tion  shall  be  found  necessary  to  include  within  the  lines  and  bounds  hereinafter  men- 
tioned and  described  the  full  and  just  quantity  of  1,000^000  acres  of  land  exclnsive 
of  lands  covered  with  the  waters  of  ponds  or  lakes  within  the  same,  which  shall  be 
more  than  4  miles  in  circumference,  as  to  puch  pond  or  lake,  and  from  the  termina- 
tion of  the  said  boundary  BO  to  be  ascertained,  extending  by  a  meridian  line  due  south 
to  the  boundary  of  the  State  of  Pennsylvania,  thence  by  the  same  west  to  a  corner 
of  a  triangular  piece  of  land  granted  by  the  United  States  to  the  State  of  Pennsylva- 
nia ;  thence  by  the  perpendicular  line  of  said  triangle  due  north  to  the  shore  of  Lake 
Erie;  thence  along  the  shore  of  Lake  Erie  to  the  place  where  the  lines  of  lands  reserve<l 
by  the  State  of  New  York  shall  be  found  to  intersect  the  said  shore  ;  thence  along  tho 
lines  and  bounds  of  the  said  reserved  lands,  northwardly  and  eastwardly,  to  the 
point  of  beginniiig. 

It  is  to  be  seen  that  Morris  did  not  sell  the  soil  under  the  waters  of 
Lake  Erie. 

(4)  On  May  30, 1795,  Herman  Le  Boy  and  John  Lincklaen  sold  the 
same  tract  to  William  Bayard,  the  deed  retaining  the  description  "  to 
the  shore  of  Lake  Erie,"  etc. 

(5)  In  Jniie,  1795,  William  Bayard  sold  the  same  tract  with  same  de- 
scription to  Herman  Le  Roy,  John,  Lincklaen,  and  Gerrit  Boon. 

(6)  Herman  Le  B03',  John  Lincklaen,  and  Gerrit  Boon  sold  the  same 
tract  with  the  same  description  to  Paul  Busti,  on  July  9,  1798. 

(7)  On  July  10, 1798,  a  tripartite  deed  was  executed,  by  which  the 
Holland  Land  Company  became  possessed  of  the  same  tract  with  the 
same  description  "  to  the  shore  of  Lake  Erie,"  etc.  The  parties  (o  the 
deed  were  Paul  Busti,  of  the  first  part,  Herman  Lc  Koy,  William  Bayard, 
James  McEvers,  John  Lincklaen,  and  Gerrit  Boon,  of  the  second  part, 
and  the  Holland  Land  Company  of  the  third  part. 

(8)  In  1797  Robert  Morris,  who  had  in  1792  sold  the  tract  to  Herman 
Le  Roy  and  John  Lincklaen,  subject  to  the  settlers  extinguishinp:  the 
Indian  title,  closed  the  sale  at  a  treaty  made  with  the  Seneca  Indians 
at  Genesee,  by  which  he  bought  out  the  Indians'  title  to  all  the  Seneca 
lands  except  eleven  reservations  of  various  sizes.  Of  these  the  Buffalo 
Creek  Reservation  was,  the  largest,  containing  130  square  miles,  and 
lying  on  both  sides  of  Buffalo  Creek. 

(9)  In  making  surveys  in  1798,  Joseph  Ellicot,  the  Holland  Land 
Company's  surveyor  and  agent,  found  that  the  2!^ew  York  mill  strip 
along  the  Niagara  River  and  the  Seneca  Buffalo  Creek  Reservation  shut 
out  the  Holland  Company  from  a  town-site  at  the  foot  of  Lake  Erie. 
One  William  Johnston,  an  Indian  trader,  had  settled  near  the  mouth  of 
Buffalo  Creek.  He  had  procured  from  the  Indians  by  a  gift  or  pur- 
chase 2  square  miles  of  land  at  the  mouth  of  Buffalo  Creek.  He  had  also 
entered  into  an  agreement  with  the  Indians,which  amounted  to  a  life  lease 
of  a  certain  mill-site.  This  site  was  about  6  miles  eastof  the  mouth  of  the 
creek.  Although  Johnston's  title  to  the  land  was  not  considered  to 
have  the  least  validity,  yet  the  Indians  had  the  power  and  inclination 
to  include  it  within  their  reservation  unless  a  compromise  was  made 
with  Johnston,  and,  taking  into  consideration  his  influence  with  the  In- 
dians, the  agents  of  the  Holland  Company  concluded  to  enter  into  au 
agreement  with  Jdinston  by  which  he  was  to  surrender  his  right  to  the 
2  square  miles  of  Buffalo  Creek,  and  which  lay  on  the  north  side  of  the 
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creek.  Johustou  persuaded  tbe  Indians  to  leave  it  out  of  their  reserva- 
tion, and  the  Holland  Land  Company  pre-empted  it.  We  now  have 
the  Holland  Land  Company  in  possession  of  land  at  the  mouth  of  Buffalo 
Creek,  but  not  of  the  soil  under  the  waters,  and  the  Holland  Company 
never  acquired  by  purchase  or  otherwise  the  said  soil. 

Under  date  of  December  10, 1837,  the  Holland  Company  made  a  quit- 
claim deed,  conveying  to  John  C.  Lord  ''  all  the  land  covered  and  occu- 
pied by  the  United  States  pier  lately  erected  on  the  north  side  of  Bui!iilo 
Creek  and  Harbor,  in  the  village  of  Buffalo,"  etc. 

On  March  21,  1829,  John  C.  Lord  conveyed  to  Joseph  Dart,  jr., 
'*  one  undivided  fourth  or  quarter  part  of  the  land  covered  by  the  United 
Suites  pier  on  the  north  side  of  Buffalo  Creek,"  etc. 

On  August  13,  1830,  John  C.  Lord  and  others  conveyed  to  Thomas  1%. 
Stocking  land  on  which  the  pier  rests. 

On  April  4,  1837,  Thomas  E.  Stocking  recouveyed  to  John  C.  Lord 
and  Ira  Joy  the  land  deeded  to  him  on  August  13, 1836. 

On  February  24, 1868,  John  C.  Lord  and  others  conveyed  to  the  Del- 
aware, Lackawanna  and  Western  Eailroad  Company  the  land  on  which 
the  pier  rests. 

The  ground,  therefore,  on  which  the  Delaware,  Lackawanna  and  West- 
em  Eailroad  Company  claims  ^^  that  it  is  the  owner  in  fee  by  regular 
proper  title  of  the  land  on  which  the  pier  rests  ^  i^  the  original  con- 
veyance by  the  Holland  Company  to  John  C.  Lord,  and  the  subsequent 
conveyance  up  to  February  24, 18i68. 

But  the  Holland  Company,  did  not  have  the  title  to  the  land,  and 
hence  the  Delaware,  Lackawanna  and  Western  Eailroad  Company  has 
no  title  to  the  land  on  which  the  pier  rest^. 

Edw.  Maguibe, 

Captain  of  JEngineers. 


EBPORT  OF  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OF 

ENGINEERS. 

United  States  Engineer  Offick, 

Oswegoy  N.  r.,  September  20,  iS84. 

Sir  :  In  compliance  with  General  Orders,  No.  13,  Headquarters  Corps 
of  Engineers,  current  series,  I  have  the  honor  to  submit  the  ibllowing: 
report  in  reference  to  piers  or  other  aids  to  navigation  built  by  tbe 
United  States  being  used  or  injured  by  corporations  or  individuals 
within  the  district  in  my  charge,  and  also  as  to  whether  any  bridges  or 
other  structures  erected  or  in  process  of  construction  in  this  district 
are  an  interference  with  navigation. 

The  only  cases  coming  under  this  order  that  have  come  to  my  knowl- 
edge are  the  following : 

OSWEGO,  NEW  YORK. 

Old  east  breakwater. — The  old  east  breakwater  was  built  by  the 
United  States  at  the  same  time  (1827-'29)  as  was  the  old  west  break- 
water, and  in  prolongation  of  its  line.  Its  present  length  is  597  feet, 
with  a  shoreline  of  160 feet  in  addition. 

At  some  date,  about  1852,  this  east  breakwater  was  transferred  to  Mr. 
Gerrit  Smith,  who  then  built  the  900  feet  river  channel-pier  and  the 
wharves  under  the  fort  in  the  "  East  Cove."    Since  that  date  (1852  to 
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1855)  the  east  breakwater  has  been  kept  iu  repair  by  Gerrit  Smith,  and 
is  regarded  as  the  property  of  his  estate.  Ko  record  of  the  transfer  is 
on  file.  Ko  injury  to  the  interests  of  the  United  States  or  of  the  harbor 
has  resulted  from  the  transfer,  but  the  United  States  has  avoided  the 
coat  of  repai?,  which  has  been  large,  as  besides  the  ordinary  decay  the 
work  has  been  twice  or  more  breached,  and  about  100  linear  feet  carried 
away. 

Outer  harbor. — Encroachment  upon  by  construction  of  a  coal  trestle. 
In  1882  the  Oswego  and  Syracuse  Railroad  Company  built  a  coal  trestle 
in  the  outer  harbor,  extending  to  within  about  400  feet  of  the  outer  break- 
water and  about  400  feet  farther  than  the  limit  for  the  dock  line  established 
by  the  Board  of  Engineers  who  made  the  plan  of  the  harbor  upon 
which  Congress  has  based  the  appropriations  for  this  improvement- 
The  Chief  of  Engineers  had  decided  that  ho  had  no  authority  to  extend 
the  dock  line,  and  the  engineer  officer  in  charge  had  notified  the  com- 
pany that  they  could  not  build  their  trestle  beyond  the  dock  line  estab- 
lished by  the  Board  of  Engineers,  namely,  the  12-foot  curve.  The  case 
was  turned  over  to  the  Department  of  Justice,  and  I  understand  is  to 
be  decided  by  the  courts.  The  facts  are  stated  in  the  letters  of  Lieut. 
Col.  W.  McFarland  to  the  Chief  of  Engineers,  dated  May  17  and  July 
20,  1882. 

CHARLOTTE,   KEW  YORK. 

Piers  within  the  shore- line.  At  this  harbor  about  2,000  linear  feet  of 
the  shore  end  of  the  west  pier,  and  a  portion  of  the  east  pier,  now  lie 
within  the  shore-line,  the  beach  having  greatly  advanced  by  accretions 
since  1829,  when  the  work  was  begun. 

A  considerable  portion  of  this  is  now  occupied  and  maintained  by  the 
iron  company,  whose  works  front  on  the  river  at  this  point.  No  injury 
accrues  to  the  United  States  by  their  occupancy. 

A  steam  chain-fevry  runs  across  the  channel  near  the  present  beach- 
line  (about  400  feet  inside  of  it  on  the  west  side,  150  feet  on  the  east 
side),  and  its  landing  on  the  east  pier  is  effected  by  cutting  down  the 
old  pier  to  water-level.  No  special  injury  results  to  the  United  States, 
and  in  fact  it  is  assumed  that  the  United  States  has  abandoned  the 
portion  of  the  piers  inside  the  shoreline. 

OTHER  HARBORS  ON  LAKE   ONTARIO  WITH  ENTRANCES   FORMED  BY 
UNITED   STATES  PIERS. 

At  all  harbors  on  Lake  Ontario  with  the  entrance  formed  by  piers 
from  the  shore,  just  as  at  Charlotte,  there  have  been  accretions  since  the 
piers  were  commenced,  so  that  the  inner  ends  of  the  piers  have  prac- 
tically become  the  dock  fronts  of  i>rivate  property,  and  I  assume  that 
they  are  abandoned  by  the  United  States.  Their  occupation  by  the 
owners  of  the  adjacent  land  is  no  injury  to  commerce  or  the  United 
States,  provided  the  United  States  is  at  no  expense  in  keeping  them  in 
repair.  This  would  apply  to  the  harbors  of  Wilson,  Oak  Orchard,  Char- 
lotte, Pultneyville,  Great  Sodus,  and  Little  Sodus,  New  York. 
"Very  respectfully,  your  obedient  servant, 

Henry  M.  Robert, 
Lievt,  CoL  of  Engineers. 

Tbe  Chief  of  Engin]!ier6,  U.  S.  A. 
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REPORT  OF  COLONEL  C.  SEAFORTH  STEWART,  CORPS  OF  ENGINEERS. 

San  JFeancisco,  Cal.,  Atigmt  4, 1884. 

Sir:  Iu  response  to  General  Orders  Ko.  13,  Headquarters  Coqis  of 
Engineers,  Jnly  23, 1884,  the  following  statement  is  made  in  regard  to 
the  levee  at  San  Diego,  built  to  aid  commerce  indirectly : 

The  top  of  this  work  is  nearly  level  and  from  16  to  23  feet  wide.  At 
all  seasons  it  forms  a  dry,  elevated,  and  excellent  roadway  across  the 
low  plain,  and  is  therefore  used  as  such  by  the  community  at  large. 
This  use  does  no  injury  to  the  work.  The  levee  is  not  fenced  in.  Dur- 
ing and  after  the  wet  season  considerable  herbage  of  various  kinds 
grows  on  east  side  of  the  embankment.  These  lowlands  have  conse- 
quently been  used  from  the  early  days  as  a  common  for  the  grazing  of 
animals,  which  are  left  to  rove  at  will.  To  pass  from  one  side  of  the 
levee  to  the  other  they  and  men  have  formed  trails  across  the  embank- 
ment at  a'  few  convenient  points.  In  following  these  crossings  some 
injury  has  been  done  to  the  reverse  slope  of  the  embankment,  and  a 
little  of  the  top  of  the  stone  revetment  of  its  river  slope  has  been  loos- 
ened or  knocked  away.  But  the  damage  amounts  to  little.  The  effi- 
ciency of  the  work  is  not  affected,  though  the  annual  cost  of  repairs  is 
slightly  increased. 

The  original  project  provided  for  a  fence.  But  unless  a  watchman 
were  kept  to  watch  and  prdtect  it,  the  fence  would  be  of  little  use.  It 
would  serve  as  a  supply  of  fire- wood  to  tramps  at  all  seasons,  and  to 
furnish  posts  and  fencing  boards  to  any  needy  or  unscrupulous  resident 
of  Old  Town  whenever  wished.  The  original  cost  and  that  of  the  repairs 
necessary  yearly  to  make  good  the  losses  referred  to  and  of  those  due 
to  knocking  away  panels  at  convenient  points  for  cattle-trails  by  the 
owners  of  the  latter  would  be  far  greater  in  the  end  than  that  due  to 
the  slight  repairs  needed  at  present  to  make  good  the  damage  done  by 
cattle. 

Yery  respectfully,  your  obedient  servant, 

C.  Seapoeth  Stewart, 

Colonel  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


report  of  lieutenant-colonel  g.  h.  mendell,  corps  of  engi- 
neers. 

United  States  Engineer  Offk^e, 

San  FranciscOj  Cal.y  January  7,  1885. 
General  :  The  following  report  is  respectfully  submitted  on  the  sub- 
jects referred  to  in  General  Order  No.  13,  Headquarters  Corps  of  En- 
gineers, July  23,  1884,  and  in  the  act  of  Congress  of  July  5,  1884  : 
•  •••••• 

No  piers,  breakwaters,  or  other  structures  or  works  built  by  the  United 
States  in  aid  of  commerce  or  navigation,  situated  within'  the  Held  of 
operations  of  this  oflBce,  are  known  to  be  used,  occupied,  or  injured  by  a 
corporation  or  by  individuals,  except  in  this,  that  the  piers  of  Oakland 
Harbor  are  more  or  less  injured  in  a  petty  way  by  fishermen,  who  have 
in  several  instances  opened  a  passage  to  enable  small  boats  to  cross, 
and  save  to  themselves  a  detour  of  several  miles  required  to  pass  around 
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the  outer  eud  of  the  piers.  The  extent  of  the  damage  done  iu  a  tres- 
pass of  this  kind  amounts  to  a  few  dollars — perhaps  twenty,  perhaps 
fifty.  The  ])assage  is  made  by  removing  enough  stone  from  the  tops  of 
the  jetties  to  enable  the  boats  to  pass  at  a  high  stage  of  the  tide. 

Some  trifling  injury  is  also,  at  times,  done  to  the  main  line  of  the  jetty 
at  Wilmington  by  trespass  of  idlers  or  fishermen  in  lauding  on  the 
graveled  portions  of  the  line  and  /hauling  up  their  boats,  displacing  the 
gravel  deposited  there  for  the  security  of  the  timber- work.  This  kind 
of  injury  scarcely  admits  of  definition  or  description,  and  while  it  is  an 
annoyance,  it  seems  difficult  to  remedy. 

Very  respectfully,  your  obedient  servant, 

G.  H.  Mendell, 
Lieut,  CoLj  Corjjs  of  Engineers, 

The  Chief  op  Engineers,  U.  S.  A. 


report  of  captain  charles  f.  powell,  corps  of  engineers. 

United  States  Engineer  Office, 

Portland^  Oregon^  December  12,  1884. 
Sir:  I  have  the  honor  to  submit  the  following  report  of  the  use,  oc- 
cupation, or  injury  to  certain  United  States  works  in  aid  of  commerce. 


JETTY  AT  MOUTH  OP  THE   COQUILLE  RIVER,  OREGON. 

This  work,  projected  in  1881,  was  a  half-tide  Qtructure.  That  it  was 
faulty  in  being  low,  was  a  conviction  with  J.  Parker,  of  Parkersburgh, 
Oregon,  a  leading  citizen  of  the  Coquille  Valley,  and  with  some  others. 

A  general  reduction  in  height  of  1  foot  from  action  of  the  seas  had 
taken  place  by  June,  1882,  leaving  the  jetty  about  1  foot  above  mean 
low  water. 

In  that  month  Mr.  Parker,  with  others,  took  possession  of  the  jetty, 
when  operations  were  suspended,  and  raised  a  part  of  it  somf.  4  feet  io 
height  by  placing  on  the  top  boxes  Ailed  with  ballast.  3ome  of  these 
boxes  were  attached  to  the  uprights  of  the  cribs,  of  which  the  jetty  was 
partly  constructed,  ai^d  were  filled  to  some  extent  by  riprap  stone  taken 
from  the  sides  of  the  cribs. 

Three  of  the  cribs  were  carried  away  before  operations  were  resumed 
in  the  following  fall,  and  after  having  withstood  the  high  seas  of  winter. 
Their  loss  was  undoubtedly  caused  by  having  been  made  top-heavy  from 
addition  of  boxes  of  ballast,  and  from  having  been  weakened  by  loss  of 
riprap  stone  from  the  sides. 

The  breaks  in  the  jetty  subsequently  were  filled  by  dumping  stone  in 
them  at  an  expense  to  the  United  States  which  otherwise  would  have 
been  unnecessary. 

JETTY   AT  THE  ENTRANCE  TO  YAQUINA  BAY,  OREGON. 

Considerable  damage  was  done  to  the  piling  of  the  tramway  of  this 
work  by  trees  and  logs  which  were  thrown  into  the  bay  and  into  Yaquina 
Hiver,  during  the  last  summer,  by  constructing  parties  of  the  Willamette 
Valley  and  Coast  Bailroad  Company,  known  as  the  Oregon  Pacific.  In 
May  it  was  reported  that  one  tree  took  out  fourteen  piles. 
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The  company's  agents  endeavored  to  dispose  of  a  lot  of  its  drift  by 
rafting  and  towing  it  to  the  entrance.  The  raft  broke  up  and  was  car- 
ried back  by  the  return  tide,  doing  damage  to  the  jetty  piling  to  the  ex- 
tent of  over  $1,000. 

The  jetty  was  commenced  in  1881,  and  had  not  suffered  any  notice- 
able injury  previous  to  the  cases  mentioned,  nor  since.  The  drift  float- 
ing down  the  bay  was  a  danger  to  all  passing  vessels.  The  United 
States  tug  Wright  damaged  her  wheel  by  this  railroad  drift,  so  that  she 
had  to  be  beached  twice  for  repairs. 

•  •  •  •  •  •  • 

The  jetties  at  the  mouth  of  the  GoquiUe  i^iver,  and  at  the  entrance  to 
Coos  Bay,  have  been  seriously  damaged  by  drift,  partly  composed  of 
trees,  which  have  been  fallen  over  the  banks  of  tributary  streams  in  laud 
clearing. 

•  •••••• 

Very  respectfully,  your  obedient  servant, 

Ohas.  F.  Powell, 
Captain  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


LETTER  of  THE  SECRETARY  OF  WAR. 

War  Department, 
Washington  Oity^  January  3,  1888. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Rep- 
resentatives a  letter  of  the  24th  ultimo  from  the  Chief  of  Engineers,  to- 
gether with  copies  of  reports  from  such  officers  in  charge  of  river  and 
harbor  districts  as  report  inst^inces  of  the  use,  or  the  occupancy  of,  or 
injury  to,  public  works ;  the  same  being  transmitted  in  response  to  the 
requirements  of  section  4  of  the  river  and  harbor  act  of  August  5, 1886. 

William  0.  Endioott, 

Secretary  of  War. 

The  Speaker  of  the  House  of  Representatives. 


letter  of  the  chief  of  engineees. 

Office  of  the  Chief  of  Engineers, 

United  States  Army, 
Washington^  D.  0.,  December  24,  1887. 
Sir  :  Section  4  of  the  river  and  harbor  act  of  August  5, 1886,  requires 
of  the  Secretary  of  War  that  he  shall  "  report  to  Congress  all  cases  in 
which  piers,  breakwaters,  locks,  and  dams,  or  other  structures  or  works, 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation, 
are  used,  occupied,  or  injured  by  a  corporation  or  an  individual,  and  the 
extent  and  mode  of  such  use,  occupancy,  or  injury." 

With  the  view  of  supplying  the  required  information  officers  and 
agents,  under  the  direction  of  this  office,  were  instructed  to  submit  de- 
tailed reports  covering  all  facts  necessary  to  enable  the  Secretary  of 
War  to  comply  with  the  terms  of  the  act. 
Reports  have  been  received  from  all  officers  in  charge  of  river  and 
ENG  88 171 
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harbor  districts ;  and  I  have  the  honor  to  sabmit  herewith  copies  of  such 
of  them  as  report  instances  of  the  use,  or  the  occupancy  of,  or  injury  to 
pablic  works. 

All  other  officers  state  that  there  are  in  their  districts  no  such  in- 
stances to  report. 

Very  respectfally,  your  obedient  servant, 

J.  C.  DXTAKE, 

Brig.  Oen.j  Chief  of  Engineers. 
Hon.  Wm.  0.  Endicott, 

Secretary  of  War. 


EEPORT  OF  MAJOR  W.  R.  LIVERMORE,  CORPS  OF  ENGINEERS. 

Engineer  Oppiob,  United  States  Arhy, 

Netcportf  B.  J.,  July  7, 1887. 
Sir:  Beferring  to  General  Orders,  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  there  is  no  struct- 
ure or  work  in  this  district  built  or  made  by  the  United  States  in  aid 
of  commerce  or  navigation  which  is  used  or  occupied  by  a  corporation 
or  an  individual  except  the  Government  wharf  in  the  inner  harbor  at 
Block  Island,  E.  I.  This  is  the  only  wharf  on  the  island  available,  ex- 
cept in  summer,  and  it  is  used  by  the  Government  and  the  public  in 
common. 

Pursuant  to  a  recommendation  contained  in  the  Annual  Beport  of  the 
Chief  of  Engineers  for  1886,  a  clause  was  inserted  in  the  river  and  har- 
bor bill  considered  during  the  last  session  of  Congress,  providing  for 
the  transfer  of  this  wharf  to  the  town  of  New  Shoreham  (the  corporate 
name  of  Block  Island),  for  the  public  use  of  said  town,  bat  the  bill  did 
not  become  a  law. 

Very  respectfully,  your  obedient  servant, 

W.  B.  Livermore, 
Major  of  Engineera. 
The  Chief  of  Engineers,  U.  S.  A. 


REPORT   OF   lieutenant-colonel  WALTER   McFARLAND,  CORPS  OP 

ENGINEERS. 

Engineer  Office,  United  States  Armt, 

New  Yorh^  N.  T.,  July  19, 1887. 
General:  Under  section  4  of  the  act  of  Congress  relating  to  rivers 
and  harbors  approved  August  6, 1886, 1  have  the  honor  to  report  as  fol- 
lows upon  the  use  by  corporations  or  individuals  of  works  buUt  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  in  tiie  engineer 
district  of  which  I  have  charge. 

Very  respectfully,  your  obedient  servant, 

Walter  McFarlanb, 
Lieut  Col  of  Engineers. 
Brig.  Gen.  James  C.  Duane, 

Chief  of  Engineers^  U.  S.  A. 
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REPORT  UPON  THE  USE,  OOOUPATION,  OR  INJURY  BY  CORPORATIONS 
OR  INDIVIDUALS,  OP  PIERS,  BREAE:WATERS,  OR  OTHER  STRUCTURES 
OR  WORKS  BUILT  OR  HADE  BY  THE  UNITED  STATES  IN  AID  OF  COM- 
MERCE OR  NAVIGATION, 

The  onl.v  instances  of  this  kind  in  this  district  are  found  in  connection 
-with  the  dikes  on  the  Upper  Hadson. 

1.  Miller  and  Whitbeck  have  bailt  a  dock  over  273  feet  of  the  half 
dike  at  Mull's  Island,  on  the  east  side  of  the  river,  about  13  miles  below 
the  railroad  bridge  at  Albany.  The  dike  just  above  the  dock  has  been 
heavily  loaded  with  stone  to  serve  as  an  ice-breaker,  and  shows  signs 
of  giving  way  under  the  weight  imposed  on  it. 

This  occupation  of  the  dike  was  authorized  by  the  honorable  Secre- 
tary of  War  November  9, 1880,  under  an  opinion  of  the  Judge- Advocate 
General  of  the  Army. 

2.  H.  Slingerland  has  built  a  dock  over  103  feet  of  the  Barren  Island 
Dike  opposite  Goeyman's,  on  the  west  side  of  the  river,  about  12^  miles 
below  the  railroad  bridge  at  Albany.  It  is  not  known  under  what  au- 
thority this  was  done. 

3.  The  Knickerbocker  Ice  Company  occupy  with  their  wharf  319  feet 
of  the  Boah  Hook  Dike,  on  the  west  side  of  the  Hudson  River,  about  12 

^  miles  below  the  railroad  bridge  at  Albany,  by  authority  of  the  Chiet 
*of  Engineers  under  the  opinion  of  the  Judge  Advocate-General  of  the 
Army,  before  referred  to — ^October  12, 1880. 

4.  F.  E.  Beau  uses  for  a  dock  259  feet  of  the  Castleton  Dike,  on  the 
east  side  of  the  river,  about  9  miles  below  the  Albany  railroad  bridge. 
The  dike  is  much  broken  for  about  20  feet  above  the  upper  end  of  the 
dock.  This  occupancy  is  under  authority  of  a  grant  of  lands  under 
water  by  the  State  of  Few  York,  over  which  this  United  States  dike  is 
built. 

6.  E.  P.  Stimson  occupies  for  dock  purposes  280  feet  of  the  Castleton 
Dike,  about  400  yards  above  the  part  occupied  by  F.  B.  Bean,  under  ap- 
proval of  the  Chief  of  Engineers  dated  September  11, 1871.  The  dock 
is  not  now  used  and  has  fallen  into  decay. 

6.  The  Eidgewood  Ice  Company  occupy  the  lower  end  of  the  Cedar 
Hill  Dike,  on  the  west  side  of  the  river,  opposite  Castleton,  about  8^ 
miles  below  the  railroad  bridge  at  Albany,  under  authority  of  a  grant 
of  lands  under  water  made  by  the  State  of  New  York,  upon  which 
this  United  States  dike  is  built. 

7.  Sunny  Side  Ice  Company  occupy  for  dock  purposes  a  part  of  the 
dike  in  front  of  Cow  Island,  on  the  east  side  of  the  river,  about  7^ 
miles  below  the  railroad  bridge  at  Albany,  under  what  authority  is  not 
known. 

8.  Bichard  English  occupies  for  dock  purposes  203  feet  of  the  Camp- 
bell Island  Half-dike,  on  the  east  side  of  the  river,  about  7^  miles  below 
the  railroad  bridge  at  Albany,  under  authority  of  a  grant  of  land  under 
water  from  the  State  of  New  York,  this  dike  being  built  over  that 
land. 

9.  Whitehead  Brothers  occupy  for  dock  purposes  about  25  feet  of  the 
Cedar  HiU  Dike,  on  the  west  side  of  the  Hudson  Eiver,  about  6  miles 
l)elow  the  railroad  bridge  at  Albany,  under  authority  of  the  honorable 
Secretary  of  War,  dated  May  18, 1887. 

10.  Hotaling  and  Park  (now  Knickerbocker  Ice  Company)  occupy  a 
part  of  the  old  Beacon  Island  Half-dike,  on  the  west  side  of  the  river, 
about  3^  miles  below  the  railroad  bridge  at  Albany,  under  what  au- 
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thority  is  not  known.    Their  occupancy  of  it  has,  however,  improved 
it,  as  they  have  closed  a  break  which  formerly  existed  in  it. 

11.  John  Patterson  has  baiit  a  dock  100  feet  long  over  the  old  revet- 
ment of  Beacon  Island,  on  the  west  side  of  the  Hudson,  abont  600  yards 
above  HotaliDg  and  Park's  ice-house,  under  approval  of  the  Chief  of 
EngiDeers,  dated  December  16, 1881. 

12.  Pauls.  Forbes  has  built  a  dock  over  a  part  of  the  Bath  Dike, 
on  the  east  side  of  the  river,  about  1}  miles  above  the  lower  railroad 
bridge  at  Albany,  under  agreement  and  bond  transmitted  to  the  Chief 
of  Engineers  October  28, 1876. 

The  dock  has  not  been  kept  in  repair  and  the  dike  has  given  way 
under  it. 

13.  W.  H.  Forbes  has  extended  the  dock  built  by  Paul  S.  Forbes 
about  225  feet  further  north  over  the  Bath  Dike.  The  occupation  of 
this  dike  was  approved  by  the  honorable  Secretary  of  War  June  15, 
1882. 

14.  George  Mark  and  others  have  built  a  dock  over  the  old  revet- 
ment of  Patroon's  Island,  on  the  west  side  of  the  river,  about  2^  miles 
above  the  lower  railroad  bridge  at  Albany,  extending  out  into  the  river 
about  60  feet  beyond  mean  high-water  mark,  without  any  authority 
other  than  that  derived  from  the  old  colonial  grant  to  thepatroon. 

15.  Erastus  Coming  has  occupied  for  dock  purposes  105  feet  of  the 
high  dike  between  Hillhouse  and  Patroon  Island,  on  the  west  side  of 
the  river,  about  SJ  miles  above  the  lower  railroad  bridge  at  Albany, 
under  authority  of  the  Hon.  Secretary  of  War  dated  June  15, 1882. 

16.  Coming  and  Company,  under  authority  of  a  grant  of  lands  un- 
der water  from  the  State  of  New  York,  have  for  some  years  been  filling 
in  with  ashes  and  slag  from  their  works,  a  strip  of  this  grant  running 
south  from  their  iron  works,  on  the  ea«t  shore  of  the  river.  Just  below 
Troy.  They  have  gone  outside  the  limits  of  their  grant  in  some  places, 
and  none  of  the  material  dumped  having  any  protection  against  the 
action  of  the  current,  much  of  it  is  carried  away,  especially  during 
freshets,  and  is  dropped  in  the  channels  which  have  been  under  im- 
provement by  the  United  States. 

17.  The  Rensselaer  Iron  and  Steel  Company  have  built  a  dock  over 
the  Port  Schuyler  Dike,  on  the  west  side  of  the  river,  about  4J  miles 
above  the  lower  railroad  bridge  at  Albany,  under  authority  of  a  grant 
of  lands  under  water  made  by  the  State  of  New  York. 

The  line  of  their  dock  is  about  25  feet  outside  of  the  line  of  high 
water  on  the  dike. 

Under  direction  or  by  permission  of  the  State  officers,  the  dikes  have 
been  cut  at  various  times  to  permit  tbe  passage  of  scows  loaded  with 
dredged  material  to  be  dumped  behind  the  dikes.  Sometimes  these  cuts 
are  afterwards  closed — sometimes  not.  The  authority  of  the  United 
States  over  these  dikes  appears  to  be  disregarded  by  the  State  officers. 
Bespectfully  submitted, 

Walteb  MgFablanb, 
Lieut  Col  of  Engineers. 


REPORT  OP  LIEUTENANT  GEORGE  McC.  DERBY,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Few  Yorhj  November  1, 1887. 
General  :  In  compliance  with  General  Orders  Fo.  6,  Headquarters 
Corps  of  Engineers,  June  1, 1887,  I  have  the  honor  to  report  that  the 
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only  instances  in  which  structures  built  by  the  United  States  in  aid  of 
navigation  in  my  district  are  used,  occupied,  or  injured  by  a  corpora- 
tion or  an  individual  are  the  following : 

I.— SOUTH  RIVER,  NEW  JERSEY. 

a.  Messrs.  Sayre  &  Fisher,  brick-makers,  have  filled  in  between 
their  property  and  Dike  A  of  this  improvement,  and  use  the  dike  for  a 
wharf  for  a  length  of  about  300  feet 

h.  About  the  same  length  of  Dike  E  is  put  to  the  same  use  by  W.  F. 
Fisher,  brick-maker. 

These  parties  have  been  notified  that  their  use  of  the  dikes  is  unau- 
thorized, and  it  is  their  intention  to  make  application  for  permission  to 
use  them  on  the  same  conditions  as  to  keeping  them  in  repair  that 
similar  permits  have  been  granted  on  for  the  use  of  the  dikes  in  the 
Hudson  Elver. 

II.— RARITAN  RIVER,  NEW  JERSEY. 

At  Dike  A,  in  "Deep  Bend,^'on  this  river,  a  line  of  narrow-gauge  rail- 
road track,  communicating  with  the  works  of  the  New  York  Fire-Brick 
Company,  has  been  laid  across  the  dike,  terminating  at  a  wharf  known 
as  Holcomb's  Wharf,  which  has  been  built  along  the  outside  of  the  dike 
for  a  distance  of  100  feet,  and  projecting  into  the  river  a  distance  of  25 
feet  beyond  the  line  of  the  dike.  Between  the  railroad  track  and  the 
wharf  about  200  feet  of  the  dike  are  occupied. 

The  building  of  this  wharf  was  approved  by  Lieutenant-Colonel  Gil- 
lespie, Corps  of  Engineers,  May  25,  18S5. 

In  this  connection  I  would  mention  that  it  is  claimed  here  that  where 
the  United  States  has  not  obtained  from  the  State  in  which  the  struct- 
ure is  built  a  grant  for  the  land  under  water  on  which  the  structure 
stands  that  private  parties  can  at  any  time  obtain  such  a  grant,  and 
that  this  grant  carries  with  it  the  ownership  of  any  dike  or  structure 
occupying  the  area  granted,  as  well  as  any  adjoining  land  which  may 
have  been  formed  by  the  effect  of  the  dikes  on  the  currents  of  the 
stream. 

In  some  cases  the  dikes  and  the  land  they  have  formed  are  quite 
valuable,  and  if  they  are  to  be  allowed  to  pass  out  of  the  control  of  the 
United  States,  some  proportion  of  their  cost  might  be  recovered  by  ob- 
taining the  grant  for  the  land  on  which  they  stand  from  the  State,  and 
then  selhng  them  to  the  highest  bidder  or  leasing  them  to  private  par- 
ties. 

I  am  not  aware  whether  the  claim  above  referred  to  is  considered 
goo<l,  but  considerable  trouble  in  the  future  might  perhaps  be  avoided 
by  making  the  title  of  the  United  States  secure  at  once,  whether  by 
obtaining  grants  from  the  State  or  by  Congressional  action. 

Instances  of  dikes  in  my  district  that  have  already  considerable  value 
as  real  estate,  and  will  steadily  become  more  valuable,  are  those  at  the 
junction  of  the  north  and  south  branches  of  the  Shrewsbury  Biver,  and 
the  one  at  the  mouth  of  the  Passaic  River,  in  Newark  Bay. 
Very  respectfully,  your  obedient  servant, 

Geo.  MoO.  Derby, 

Lieutenant  of  Engineers. 

The  Chief  op  Engineers,  U.  8.  A. 


Digitized  byCjOOQlC 


2726     REPORT   OP   THE    CHIEF   OP   ENGINEERS,  U.  S.  ARMY. 

REPORT  OP  LIEUTENANT-COLONEL  HENRY  M.  ROBERT,  CORPS  OP  EN- 
GINEERS. 

United  States  Engineer  Office,  . 
PKiladelphia,  Pa.y  December  29, 1886. 

Sir  :  I  have  the  honor  to  submit  the  following  report,  in  complianee 
with  General  Orders  No.  6,  Headquarters  Ck)rps  of  Engineers,  U.  8. 
Army,  November  29, 1886,  relative  to  ^^  all  cases  in  which  piers,  break- 
waters, locks,  and  dams,  or  other  structures  or  works  built  or  made 
by  the  United  States  in  aid  of  commerce  or  navigation  are  used  occu- 
pied, or  injured  by  a  corporation  or  an  individual,  and  the  extent  and 
mode  of  such  use,  occupation,  or  injury.'^ 

The  works  in  this  district  to  whicti  the  above  would  apply  are  the 
Ice-Harbor  at  Marcus  Hook,  Pa.,  and  Delaware  Breakwater  Harbor, 
Delaware. 

At  Marcus  Rook  the  works  of  the  United  States  consist  of  two  land 
piers  about  600  feet  apart  and  seven  detached  piers  in  the  river.  Col- 
lectively these  piers  form  the  ice-harbor  at  this  locality.  The  upper 
land  pier  is  used  by  small  steamers  running  between  Philadelphia  and 
points  on  the  river  below,  in  making  landings  at  Marcus  Hook  for 
freight  or  passengers.  This  use  of  the  pier  is  without  injury  to  the 
works  of  the  United  States. 

The  harbor  is  considerably  used  during  the  season  of  ice  in  the  river 
by  the  city  ice-boats  of  Philadelphia,  and  complaint  has  been  made 
that  during  the  winter  the  value  of  the  harbor  for  the  purposes  for 
which  it  was  constructed  is  seriously  interfered  with,  from  its  use  by 
the  owners  of  small  craft  as  a  permanent  winter  harbor  for  their  ves- 
sels. 

At  Delaware  Breakwater  Harbor  the  works  of  the  United  States  con- 
sist of  two  detached  breakwaters  of  random  stone.  The  Maritime  Ex- 
change of  Philadelphia  has  established  a  station  on  the  breakwater, 
with  telegraphic  communication  with  the  mainland,  using  the  engineer 
building  thereon  as  quarters.  The  privilege  for  such  occupancy  was 
granted,  with  the  approval  of  the  Chief  of  Engineers,  under  date  of 
July  8, 1885.  The  station  is  of  great  value  to  the  commerce  of  the  Dela- 
ware Biver,  and  the  occupation  of  the  breakwater  is  without  injury  to 
the  works  of  the  United  States. 

Very  respectfully,  your  obedient  servant, 

Henry  M.  Egbert, 
Lieut  Col  of  Engineers. 

The  Chief  op  Engineers,  U.  S.  A. 


report  of  lieutenant-colonel  vitilliam  p. 

enghneers. 

United  States  Engineer  Office, 

Baltimore^  Md.,  January  6, 1887. 
General:  In  response  to  General  Order  No.  6,  series  of  1886,  firom 
your  headquarters,  I  have  the  honor  to  submit  the  following  report: 

None  of  the  "piers,  breakwaters,  locks,  and  dams,  or  other  structures 
or  works  built  or  made  by  the  United  States  in  aid  of  commerce  or  nav- 
igation'' on  any  of  the  rivers  and  harbors  under  my  charge,  have  been 
"  occupied  by  a  corporation  or  an  individual.'' 
All  of  such  structures  or  works  have  been  daily  **  used"  by  corpor&r 
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tions  aod  individaals,  bat  only  in  the  way  in  which  they  were  intended 
to  be  nsed — '^  in  aid  of  commerce  or  navigation," 

In  sneh  use,  some  iiijory  has  been  done,  bat  nothing  more  than  that 
dae  to  the  ordinary  wear  and  tear  to  be  expected. 
Very  respectfully,  yonr  obedient  servant, 

Wm.  p.  Cbaighiix, 
Lieut  Col.  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


SUPPLEMENTAL  REPORT  OP  LIEUTENANT-COLONEL  WILLIAM  P.  CRAIG* 

hill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore^  Md.^  January  25, 1887. 
General:  On  farther  reflection  it  seems  that  I  shoald  add  to  my 
report  of  January  6,  made  in  compliance  with  General  Order  No.  6, 
series  of  1886,  from  yonr  office,  the  statement  that  the  United  States 
land  at  Site  6,  Great  Kanawha  Biver,  abutment  side,  has  been  for  sev- 
eral years,  and  without  proper  authority,  crossed  by  the  track  of  the 
Kanawha  and  Ohio  Bailroad,  which  extends  from  Charleston  along  the 
right  bank  of  the  river  to  its  mouth. 

While  this  is  technically  a  trespass  no  real  injury  has  thus  far  resulted 
to  the  Uuited  States.  It  is  supposed  this  crossing  can  only  be  author- 
ized by  Congress. 

The  company  has  made  many  promises  to  obtain  the  proper  author- 
ity, but  up  to  this  time  I  have  had  no  notice  of  the  accomplishment  of 
that  object. 

Very  respectfully,  your  obedient  servant, 

Wm.  p.  Craighill, 


The  Chief  of  Engineers,  U.  S.  A. 


lAeut  Col.  of  Engineers. 


REPORT  OF  CAPTAIN  F.  A.  HINHAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Norfolk^  Va.y  Becemher  11, 1886, 
General:  In  accordance  with  the  provision  contained  in  section  4 
of  ^^  An  act  making  appropriations  for  the  construction,  repair,  and  pres- 
ervation of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,"  approved  August  5, 1886,  and  promulgated  in  General  Order 
Ko.*6,  Headquarters  Corps  of  Engineers,  United  States  Army,  current 
series,  I  have  the  honor  to  submit  the  following  report: 

The  only  case  known  to  me  in  this  district  is  that  of  the  Lambert's 
Point  light-house  site  in  Norfolk  Harbor  (see  accompanying  map),  which 
is  ^<used  and  occupied"  to  a  certain  extent  by  the  coal  pier  of  the  Nor- 
folk and  Western  Bailroad  Company,  that  extends  from  the  mainland 
out  to  the  light-house.  It  is  understood  that  this  is  done  by  permis* 
sion  of  the  proper  authority,  and  that  the  property  is  not  injured  thereby. 
Very  respectfully  your  obedient  servant, 

F.  A.  HcncAN, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  Engineers. 
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report  op  colonel  q.  a.  gillmore,  corps  of  engineers. 

United  States  Engineer  Office, 

New  TorJcy  November  5, 1887. 
Sir:  In  compliance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  series  1887,  on  the  subject  of  piers,  breakwaters,  locks, 
dams,  etc.,  bnilt  or  made  by  the  United  States  in  aid  of  commerce  or 
navi^tion,  and  used,  occnpied,  or  injured  by  a  corporation  or  an  in- 
dividual, ete.,  I  have  the  honor  to  report  as  follows,  viz : 

SAVANNAH  HARBOR  AND  RIVER,  GEORGIA. 

The  works  of  improvement  known  as  ^«  Cross  Tides  Dam.**  "Fig  Island 
Jetty,^  "Philbrick's  Cut  Dam,''  and  "Big  Gap  Dam,''  all  located  within 
a  few  miles  of  the  city  of  Savannah,  have  been  repeatedly  injured  to 
some  extent  by  the  removal  of  portions  of  the  riprap  stone  used  in 
their  construction.  The  stene  is  thrown  off  the  dams  by  unknown  per- 
sons to  permit  the  passage  of  small  boats. 

ALTAMAHA  RIVER,  GEORGIA. 

The  training-wall  built  by  the  United  States  at  Beard's  Bluff  Bar 
has  been  damaged  by  unknown  persons,  by  the  removal  of  riprap 
stone  from  the  crest,  to  afford  passage  for  small  boats. 

The  above  are  the  only  instances  known  to  me  in  which  works  built 
by  the  United  States  in  aid  of  commerce  or  navigation  have  been  "  used, 
occupied,  or  injured." 

Very  respectfully,  your  obedient  servant, 

Q.  A.  GiLLMORE, 

Colonel  ofEngineerSj 


The  Chief  of  Engineers,  U.  S.  A. 


Bvt.  Maj.  Gen.y  U.  S.  A. 


REPORT  OF  captain  W.  M.  BLACK,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

JdcJcsonville^  Fla.,  July  20, 1887. 

Sir:  In  compliance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  Washington,  June  1, 1887, 1  have  the  honor  to  report  as 
follows,  viz:  ' 

The  small  house  and  wharf  erected  on  the  piles  over  the  east  jetty  at 
Volusia  Bar,  St.  John's  River,  Florida,  by  Mr.  Falana,  and  occupied  by 
him  as  light^keeper  for  the  steamboat  companies,  as  reported  by  Capt. 
William  T.  Rossell,  Corps  of  Engineers,  January  20, 1886,  still  exists. 
Since  the  establishment  of  Volusia  Bar  Lights  by  the  United  States 
Mr.  Falana  has  been  employed  as  tender  to  the  range-lights. 

ISo  injury  has  resulted  to  the  works  at  Volusia  Bar  by  reason  of  this 
occupation. 

In  Saint  Augustine,  Fla.,  six  wharves,  two  houses,  and  three  sets  of 
ways  for  repairing  vessels  have  been  built  over  and  against  the  sea- 
wall built  by  the  CTnited  States  in  1841  to  1854.  Permits  for  building 
some  of  these  wharves,  etc.,  have  been  issued  by  the  city  authorities. 
Under  the  law  of  the  United  States  and  of  the  State  of  Florida,  the 
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United  States  owns  the  riparian  rights  along  the  entire  length  of  this 
wall.    No  special  injury  is  done  to  the  wall  itself  by  these  stractares. 
Very  respectfully,  your  obedient  servant, 

W.  M.  Black, 
Captain  of  Engineers. 
The  Chief  of  Enoineees,  U.  S.  A. 


REPORT  OF  MAJOR  A.  N.  DAMRELL,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

MoMle,  Ala.,  July  22, 1887. 

Sir  :  In  compliance  with  General  Orders  No.  6,  dated  June  1, 1887, 1 
have  the  honor  to  submit  the  following  report: 

In  January,  1883, "  Farr  Slough,"  situated  about  4A  miles  above  the 
mouth  of  Pearl  Eiver,  Mississippi,  and  271  miles  below  Jackson,  Miss., 
was  closed  under  direction  of  Maj.  Amos  Stickney,  Corps  of  Engineers, 
by  driving  piles  across  the  head  and  felling  large  trees  into  the  slough 
immediately  below  the  piling,  in  order  to  confine  all  the  water  of  the 
main  river  in  one  channel. 

During  the  months  of  December,  1884,  and  January,  1885,  Mr. 

Weston,  a  saw-mill  owner,  at  Logtown,  on  Bast  Pearl  Eiver,  removed 
a  number  of  these  piling,  cut  the  balance  down  to  a  dead  low-water 
level,  and  removed  the^  trees  felled  in  below.  He  also  removed,  by 
blasting,  the  greater  part  of  an  island  situat^A  at  the  head  of  the 
slough,  so  as  to  open  a  clear  channel  for  running  saw-logs  to  his  mill. 

Since  the  opening  of  this  slough  by  Mr.  Westou,  that  portion  of  the 
main  river  immediately  below  the  slough  down  to  Home's  Bayou,  a  dis- 
tance of  6  miles,  has  shoaled  considerably,  as  it  is  estimated  that  fully 
one-half  of  the  volume  of  water  goes  through  the  elough  and  is  lost  to 
that  part  of  the  river  used  for  purposes  of  navigation. 
Very  respectfully,  your  obedient  servant, 

A.  K  Dahrell, 

Major  Engineers. 

The  Chief  of  Engineers,  IT.  8.  A. 


REPORT  OP  captain  SMITH  S.  LEACH,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Memphis  J  lenn.,  June  21, 1887. 
Sir  :  Beferring  to  General  Orders  No.  6,  Headquarters  Corps  of  En- 
gineers, current  series,  I  have  the  honor  to  state  that  the  only  work  un- 
der my  charge  which  is  used  or  occupied  by  individuals  or  corporations 
is  the  levee  on  the  Plumb  Point  Beach,  which  is  used  by  the  community 
generally  as  a  foot-path,  by  which  use  no  injury  is  done.  A  small  part 
of  this  levee  was  built  on  the  line  of  an  old  turnpike,  and  this  portion 
is  occasionally  driven  over  by  persons  who  have  not  become  acquainted 
with  the  new  road  provided.  No  appreciable  injury  has  been  done  as 
yet  by  this  use,  nor  is  any  likely  to  be. 

Very  respectfully,  your  obedient  servant, 

Smith  S.  Leach, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 
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REPORT  OF  CAPTAIN  WILLIAM  T.  ROSSELL,  CORPS  OF  ENGINEERS 

United  States  Engineer  Office, 

Memphis^  Tenn.j  July  20, 1887. 
Sir  :  In  obedience  to  General  Orders  Ko.  6,  Headquarters  CSorps  of 
Engineers,  United  States  Army,  Washington,  D.  C,  June  1,1887, 1  have 
the  honor  to  report  as  follows : 

The  only  public  works  built  or  made  by  the  United  States  in  aid  of 
commerce  and  navigation  injured  by  the  people  are  the  levees. 

These  are  used  as  public  roads,  and  by  this  means  are  gradually  worn 
down.  Horses,  cattle,  and  hogs  are  allowed  on  them,  doing  much  dam- 
age, especially  the  latter. 

There  are  in  existence  State  laws  under  which  these  affairs  comet 
but  in  many  cases  they  are  not  fully  enforced. 
Very  respectfully,  your  obedient  servant, 

Wm.  T.  Bossell, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  o/JEngmecrt. 


REPORT  OF  MAJOR  CHARLES  J.  ALLEN,  CORPS  OF  ENGINEERS. 

Enqineer  Office.  United  States  Army, 

^int  Paulj  Minn.j  July  5, 1887. 
Sir  :  I  have  the  honor  to  submit  the  following  report,  in  obedience 
to  General  Orders  Ko.  6,  Headquarters  Corps  of  Engineers,  Washing*- 
ton,  D.  C,  June  1, 1887.    The  report  covers'  facts  to  date. 

FALLS  OF  SAINT  ANTHONY,  MINNESOTA. 

The  preservation  of  the  Falls  of  Saint  Anthony  was  undertaken  by 
the  United  States  in  1870,  since  which  time  the  Government  has  ex- 
pended upon  this  work,  including  a  sluice  for  the  passage  of  saw-logs, 
$615,000.  The  plea  for  the  appropriations  was  that  the  destruction  of 
the  falls  would  be  followed  by  destruction  of  navigation  on  the  Missis- 
sippi Eiver  above  them.  There  has  not  been,  however,  any  navigation 
by  steamboats  for  76  miles  above  the  falls  for  several  years  past.  The 
works  constructed  by  the  Government  at  the  falls  are: 

1.  A  concrete  dike  underneath  the  limestone  ledge  extending  across 
the  river  along  a  line  a  short  distance  above  the  crest  of  the  falls,  to 
cut  off  seams  and  strata  which  might  permit  the  passage  of  water- 
through  the  sand-rock  underlying  the  limestone. 

2.  A  timber  apron  and  wing,  to  prevent  the  wearing  away  of  the 
sand-rock  at  the  foot  of  the  falls  and  consequent  recession  of  the  lime- 
stone ledge. 

3.  Twofolding  dams,  designed  to  maintain  during  the  winter  sufficient 
depth  of  water  upon  the  limestone  ledge  to  prevent  injurious  action 
upon  it  of  frost  and  ice. 

4.  A  sluice  at  the  west  side  of  the  apron  for  the  passage  of  saw-logs. 
The  concrete  dike  and  the  floodiug-dams  were  completed  in  1876,  the 

timber  apron  and  wing  in  1878,  and  the  log-sluice  in  1879.  The  appro- 
priations  by  Congress  since  1878  (that  for  the  log-sluice  excepted)  have 
been  applied  in  repairing  and  strengthening  the  apron  and  wing. 
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In  the  fall  of  1881,  and  during  the  winter  following,  one  Bassett,  of 
Minneapolis,  and  others  associated  with  him,  deposited  large  qnantities 
of  rock,  gravel,  and  earth  in  the  main  channel  of  the  river  on  the  west 
side  and  Just  above  the  apron.  The  material  thns  deposited  was  at 
one  point  18  feet  in  height  above  low  water  and  formed  an  immense 
dike,  narrowing  the  channel  width  by  118  feet.  The  effect  of  the  de- 
posit was  net  only  to  practically  block  the  entrance  to  the  log-sluice, 
but  also  to  concentrate  the  flow  of  water  into  the  easterly  angle  formed 
by  the  apron  and  wing,  the  weakest  and  most  exposed  point  of  the 
works.  The  floods  of  the  following  spring  \9orked  great  injury  to  the 
apron  and  wing  in  consequence,  and  extensive  repairs  and  additions  to 
the  defensive  works  became  necessary  on  the  part  of  the  Government. 

During  the  winter  of  1881  and  1882  an  attempt  was  made  by  parties 
claiming  the  right  to  the  water-power  on  the  east  side  of  the  river  to 
tunnel  under  what  is  known  as  Farnham  and  Lovejoy's  mill-pond  at  a 
point  about  50  feet  below  (down-stream  from)  the  United  States  works, 
the  object  being,  apparently,  to  obtain  a  race  under  that  pond.  This 
attempt  was,  however,  discontinued  in  consequence  of  an  ii^j  unction 
served  at  the  instance  of  Farnham  and  Lovejoy,  or  by  their  attorney. 

The  tunneling,  however,  progressed  far  enough  to  expose  a  small  face 
of  the  sand-rock  to  the  action  of  high  water,  and  the  erosion  has,  since 
the  winter  of  1882,  caused  a  recession  of  the  limestone  ledge  at  this  point 
of  about  40  feet. 

As  this  recession  approaches  the  United  States  works  the  latter  are 
more  and  more  endangered. 

As  soon  as  Mr.  Bassett's  action  was  discovered  he  was  notified  to  de- 
sist. As  he  persisted  in  depositing  the  material,  the  case  was  referred 
to  the  Department  of  Justice,  and  about  the  1st  of  April,  1882,  pro- 
ceedings were  commenced  before  the  United  States  district  court  to 
compel  the  removal  of  the  material. 

After  the  taking  of  long  and  tedious  testimony  the  deposits  were 
finally  removed,  as  required,  in  the  summer  and  fall  of  1883.  Mr.  Bas- 
sett  sustained  some  pecuniary  loss  in  consequence  of  being  obliged  to 
remove  the  material.  Beyond  this  nothing  was  done.  The  United 
States  attorney,  in  January,  1882,  expressed  the  opinion  that  no  action 
under  the  law  coald  be  brought  against  Mr.  Bassett  further  than  that 
necessary  to  compel  removal  of  the  deposits. 

This  case  was  reported  in  the  Annual  Eeports  of  the  Chief  of  En- 
gineers for  1882  and  1883 ;  also  in  special  letters  from  this  o£Qce  dated 
February  11, 1882,  and  April  30, 1882. 

The  running  of  loose  saw-logs  in  large  numbers  over  the  apron,  in- 
stead of  through  the  sluice  built  for  the  purpose  of  receiving  the  logs 
in  order  to  save  the  apron,  occurred  at  difierent  times  between  1880  and 
1882.  The  logs  were  sheered  by  the  Mississippi  and  Eum  Eiver  Boom 
Oompany  into  the  pond  of  the  Minneapolis  Mill  Company.  From  this 
pond  they  were  to  be  sluiced  over  the  falls,  to  be  received  by  the  Saint 
Paul  Boom  Company.  The  two  companies,  it  appeared,  differed  as  to 
the  responsibility  of  driving  the  logs  to  the  sluice ;  in  consequence, 
many  millions  of  feet  of  logs  escaped  over  the  apron,  grinding  and 
wearing  the  latter  in  their  descent.  In  some  cases  it  was  claimed  that 
the  booms  above  the  falls  broke  under  the  pressure  of  accumulations  of 
logs  and  of  freshets.  An  injunction  was  finally  obtained  from  the 
United  States  court  in  March,  1882,  restraining  the  running  of  logs 
over  the  apron^  and  the  agent  of  the  Minneapolis  Mill  Company  shortly 
afterwards  connected  the  company's  pond  with  the  sluice,  thus  reduc- 
ing the  trouble  from  the  logs.    During  the  summer  of  1885,  however, 
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large  numbers  of  logs  were  turned  over  the  apron.  The  matter  was  re- 
ferred to  the  then  United  States  district  attorney,  who,  after  investi- 
gation,  appeared  to  be  of  opinion  that  the  logs  were  not  intentionally 
turned  over  the  falls  by  their  owners.  During  the  summer  of  189S 
some  saw-logs  were  also  turned  over  the  apron. 

MISSISSIPPI  RITER,  ABOTB  THE    FALLS  OF  SAINT  ANTHONY,  MINNB- 

SOTA. 

From  such  information  as  I  can  gather,  it  appears  that  in  tlie  spring 
of  1875  lumbermen  cut  the  brush  and  stone  dams  constructed  by  the 
Government  for  the  improvement  of  navigation  at  the  Thousand  Islands, 
near  Saint  Oloud.  The  dams  were  broken  through  in  order  to  get  the 
logs  out  of  the  pockets  formed  by  the  dams  and  islands,  that  mode  of 
procedure  being  more  profitable  to  the  lumbermen  than  taking  the  logs 
out  in  any  other  way. 

It  also  appears  from  the  records  of  this  ofBce  that  in  the  spring  of 
1878  log-drivers  committed  similar  depredations  at  the  dams  con- 
structed by  the  Oovernment  at  Brown's  Island,  Haughton's  Flats,  and 
Lily  Pond  Islands.  Also,  that  the  drivers  pulled  down  several  of  the 
sign-boards  placed  at  these  dams,  these  sign-boards  having  lettered  on 
them  an  extract  from  the  act  of  Congress  approved  August  14, 1876, 
prescribing  the  penalty  for  such  depredations. 

The  officer  in  charge,  Mcgor  Farquhar,  represented  the  matter  of  the 
damage  to  the  work  at  Haughton's  Flats  to  the  Department  May  21, 
1878,  and,  at  the  request  of  the  Chief  of  Engineers,  the  honorable  At- 
torney-General, on  the  3d  of  June,  directed  the  United  States  attorney 
for  Minnesota  to  examine  into  the  matter.  It  seems  that  satisfactoiy 
evidence  could  not  be  produced  against  the  guilty  parties. 

THE  YBLLOW  BANKS,   CHIPPEWA  BIVEB,  WISCONSIN. 

During  the  fall  of  1885.  or  the  winter  following,  some  of  the  timber 
ties  of  the  protection  wall  at  the  Yellow  Banks  were  stolen.    Efforts 
were  made  to  discover  the  guilty  parties,  but  without  success. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 
Major  of  Engineers. 
The  Chief  of  Engineebs,  U.  S.  A. 


report  of  major  JAMES  C.  POST,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cincinnati^  Ohio,  December  14, 1886. 

Oeneral:  Incompliance  with  General  Orders,  No.  6,  current  series, 
Corps  of  Engineers,  I  have  to  report  that  so  far  as  can  be  ascertained 
there  are  no  *^  piers,  breakwaters,  locks,  and  dams,  or  other  structures 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation 
used,  occupied,  or  injured  by  a  corporation  or  an  individual "  in  the  dis- 
trict of  which  I  have  charge,  except  upon  the  Kentucky  Biver  at  Dam 
No.  4. 

The  State  of  Kentucky,  in  ceding  the  five  locks  and  dams  upon  the 
Kentucky  River  to  the  United  States  in  1880,  reserved  the  right  or 
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privilege  of  the  Kentacky  Biver  Mills  to  use  the  water-power  at  Dam 
No.  4,  which  right  or  privilege  was  granted  the  said  corporation  before 
the  act  of  cession  for  ninety-nine  years,  beginning  July  10, 1878.  Since 
this  dam  has  been  in  the  possession  of  the  United  States  it  has  been 
rebuilt,  the  corporation  named  bearing  the  expense  of  the  repairs  re- 
quired, at  the  same  time,  on  that  portion  of  it  where  the  water  is  taken 
from  the  pool  for  their  benefit  The  act  of  the  State  of  Kentucky  grant- 
ing the  privilege  provides : 

That  in  the  election  of  saoh  stractnres  and  the  constr  notion  of  snoh  flnmes  and 
other  appliances  the  said  Kentacky  River  Mills  are  to  be  responsible  for  any  injury 
to  said  dam  arising  therefrom :  Aiid  provided  farther,  That  they  are  not  to  have  or  nse 
said  water  to  the  prejudice  and  injury  of  the  navigation  of  said  river,  it  being  dis- 
tinctly understood  that  it  is  the  surplus  water  which  can  be  spared  £rom  the  dam 
without  injury  to  navigation  that  is  nereby  leased  and  conveyea. 

This  company  occupies  10  acres  of  land  which  formerly  belonged  to 
the  State  of  Kentucky,  but  under  the  act  of  cession  became  the  prop- 
erty of  the  United  States,  and  lies  adjacent  to  the  abutment  end  of  the 
dam.  For  the  privileges  granted  as  stated  the  company  were  to  pay 
to  the  commissioners  of  the  sinking  fund  of  the  State  $180  annually 
upon  the  1st  day  of  July  until  the  end  of  the  term  of  the  lease.  No 
rental  has  been  collected  by  the  Government  since  it  has  had  possession 
of  tiie  locks  and  dams. 

Very  respectfully,  your  obedient  servant, 

Jas.  O.  Post, 
Major  of  Engineers^ 
Brig.  Gen.  James  0.  Duane, 

Chief  of  Engineers^  U.  S.  A. 


REPORT  OF  MAJOR  AMOS  8TICKNEY,  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

LouisviUej  Ky.^  February  4, 1887. 
General.  :  I  have  the  honor  to  report  that  there  are  no  known  in- 
stances of  injury  by  individuals  or  corporations  of  structures  or  works 
built  or  made  by  the  United  States  in  aid  of  commerce  or  navigation 
within  the  district  under  my  charge.  There  are  a  number  of  instances 
of  occupation  of  ground  belonging  to  the  Louisville  and  Portland 
Canal  as  detailed  in  appended  report  of  Mr.  Thos.  H.  Taylor,  superin- 
tendent of  the  canal.  The  occupation  of  this  ground  in  no  wise  in- 
terferes with  the  navigation  of  the  canal. 

Very  respectfully,  your  obedient  servant, 

Amos  Stickney, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A.  . 


RBPOBT  OF    MB,  THOS.  H,    TAYLOR,  SUPERINTBKDBKT    LOUISVILLS    AND   PORTLAND 

CAKAL. 

LouiBVlLLB,  Ey.,  Jtmuary  4, 1887. 

Sib  :  Below  pleaae  find  report  in  answer  to  your  letter  and  in  oompliance  with  pro- 
^  iHion  of  the  nver  and  harbor  act  of  1886. 

Beginning  at  the  head  of  the  canal,  first,  a  basin  on  soath  side  canal  abont  80  feet 
by  450  feetwas  excavated  and  is  in  use  by  Byrne  and  Speed,  lying  between  railroad 
bridge  at  Fifteenth  street  and  the  upper  guard  gates  of  the  canal.    A  coal  eleyator 
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at  Fonrteenth  street,  250  by  40  feet,  is  alsp  btiilt  on  canal  gronnds,  and  is  in  oae  bj 
same  parties.  The  right  to  tbe  occapanoy  was  granted  by  the  Lonisville  and  Port- 
*  land  Canal  before  it  became  Government  property,  and  license,  since  acquired,  liai 
been  granted  and  continned  by  the  United  States  Government  or  its  agents.  This  is 
»U  on  the  south  side.  The  Loaisville  Cement  Company  occnpy  on  north  side  aboTe 
the  Eighteenth  Street  Bridge  about  100  by  150  feet,  on  which  are  erected  some 
frame  sheds  for  storage  of  staves  and  heading  for  the  barrels  in  which  is  packed  tiie 
cement,  for  use  of  which  they  pay  $30  per  year.  The  company  has  a  narrow-guage 
road  over  which  is  hauled  the  rock  from  their  quarry  above  the  railroad  bridge  to 
their  mill  in  Shippingport,  passinc;  a  short  distance  below  the  Eighteenth  Street 
Bridge  along  the  Shippingport  road  on  canal  ground,  and  has  been  so  used  for  ftfteen 
years.  The  union  Cement  Company,  by  license  granted  by  Honorable  Robt.  T.  Lrin- 
coln.  Secretary  of  War,  November  11,  16H4,  have  the  use  of  a  certain  lot  or  parcel  of 
land,  Iving  and  situate  as  herein  described,  beginning  at  a  point  on  the  north  property 
line  of  the  Loaisville  and  Portland  Canal  2^  east  of  a  stone  in  said  line  common  to 
the  Louisville  Cement  Company  and  the  Union  Cement  and  Line  Company,  thence  at 
right  angles  with  said  property  lino  south  48^  50'  west  70  feet,  thence  parallel  witii 
70  feet  from  said  property  line  son  th  41^  10'  east  145  feet,  thence  at  right  angles  west 
48°  50'  east  70  feet,  thence  with  said  property  line  north  41°  10'  west  to  the  befdn- 
ning,  for  use  and  occupancy  of  which  the  said  company  pay  |5  per  annum.  This 
license  to  be  subject  to  withdrawal  at  any  or  all  times.  Both  of  these  companies  have 
a  runway  over  the  canal  bank  to  the  water  by  which  they  load  the  cement  on  boats, 
license  for  these,  granted  by  Colonel  Merrill,  Corps  of  Engineers,  United  States  Army, 
revocable  at  any  time.  The  K.  and  I.  Bridge  Company  Kallroad  are  partly  on  canal 
prox>erty,  aro«nd  what  is  known  as  the  Skene  property,  and  occupy  some  or  the  canal 
ground  between  Thirty-second  and  Thirty-third  streets  for  piers  and  trestle-work  of 
bridge,  license  for  use  of  which  was  granted  by  Secretary  of  War.  On  the  canal  land 
opposite  lower  basin  at  the  locks  is  an  old  building];  belonging  to  the  canal,  which  ia 
leased  to  W.  H.  Slaughter  for  f  62.50  per  annum,  and  used  as  pipe  works. 
Respectfully, 

Tho.  H.  Taylor, 
Superintendent  Louisville  cmd  Portland  CandU 
Major  Amos  Sticknet, 

Corps  of  EngineerSj  U,  8.  A, 


REPORT  OF  CAPTAIN  JAMES  B.  QUINN,  CORPS  OF  ENGINEERS. 

United  States  ENaiNEER  Office, 

Duluthj  Minn.y  January  10, 1887. 
General:  In  pursaanco  with  instructions  contained  in  General  Or- 
der No.  6,  Headquarters  Corps  of  Engineers,  Washington,  November 
29, 188C,  I  have  the  honor  to  report  that  the  only  damage  to  Govern- 
ment piers  or  other  constructions  for  the  benefit  of  navigation  in  my 
district  resulting  from  collisions  or  other  similar  causes  was  a  damage 
valued  at  about  $200,  caused  by  the  steam  barge  Iron  OAt^  colliding 
with  the  south  pier  of  the  Duluth  Canal  or  harbor  entrance.  From  all 
the  information  I  have  been  able  to  collect,  this  collision  appears  to  have 
been  accidental  and  due  to  the  vessel  refusing  to  answer  her  helm  in 
consequence  of  a  current  out,  deflecting  the  vessel  out  of  its  course. 
Very  respectfully,  your  obedient  servant, 

,  James  B.  Quinn, 

Captain  of  Engineers. 
The  Chief  of  Engineers,  TJ.  S.  A. 


REPORT  OF  CAPTAIN  CHARLES  E.  L.  B.  DAVIS,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Milwaukee^  Ww.,  June  9. 1887. 
Sir  :  In  accordance  with  General  Orders  No.  6,  Headquarters  Corps 
of  Engineers,  United  States  Army,  Washington,  D.  C,  June  1, 1887, 
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relative  to  section  4  of  tbe  act  of  August  5,  IS864  making  appropria- 
tions for  the  construction,  repair,  and  preservation  of  certain  public 
works  on  rivers  and  harbors,  and  for  other  purposes,  I  have  the  honor 
to  submit  herewith  reports  upon  the  use,  occapancy,  or  injury  by  a  cor- 
poration or  an  individual  of  piers,  breakwaters,  etc.,  built  by  the  United 
States  in  aid  of  commerce  or  navigation  at  the  following  harbors  under 
my  charge 

Marquette  Harbor,  Michigan ;  Menomonee,  Ahnapee,  Manitowoc,  and 
Sheboygan  Harbor,  Wisconsin. 

very  respectifully,  your  obedient  servant, 

Chas.  E.  L.  B.  Davis, 


The  Ohief  of  Engineebs,  IT.  S.  A. 


Captain  of  Engineers. 


SHEBOYGAN  HABBOB,  WISOONSIN. 

About  220  feet  of  the  north  pier  at  this  harbor  is  used  by  fishermen 
in  removing  fish  from  their  boats  to  fish-houses,  buc  without  damage  to 
tbe  pier.  These  fish-houses  are  situated  on  the  beach  that  has  formed 
since  the  piers  were  built,  and  rent  is  paid  for  their  use  to  the  owner 
of  the  land.  It  is  understood  that  the  portion  of  the  pier  inside  of  the 
shore-line  was  ceded  to  this  owner  on  condition  that  it  should  be  kept 
in  repair  without  expense  to  the  United  States. 

About  200  feet  of  the  south  pier  was  for  many  years  occupied  by  the 
Sheboygan  and  Fond  du  Lac  (now  Chicago  and  Iforthwestern)  Bailroad 
Company. 

It  is  understood  that  the  railroad  company  holds  a  perpetual  lease 
fh)m  the  city  of  Sheboygan  for  this  portion  of  the  pier  upon  the  con- 
dition of  keeping  it  in  repair.  It  is  now  in  a  dilapidated  condition, 
and  apparently  abandoned  by  the  railroad,  company.  It  should  be 
placed  in  good  repair  by  the  local  authorities  or  the  railroad  company. 
The  United  States  has  not  rebuilt  the  superstructure  over  this  part  of 
the  pier,  or,  so  far  as  known,  made  repairs  to  the  same. 


MANITOVV^OO   HABBOB,  WISCONSIN. 

The  Ooodrich  line  of  steamers  use  the  five  inner  cribs  at  this  harbor 
for  a  permanent  landing  wharf.  As  the  company  keeps  this  portion  of 
the  pier  in  repair,  and  as  these  cribs  are  now  entirely  within  the  shore- 
line, there  seems  to  be  no  objection  to  such  occupancy  by  the  steam- 
boat company. 


AHNAPEE  HABBOB,  WISCONSIN. 

In  the  river  and  harbor  act  of  August  5, 1886,  there  is  a  proviso  that  no 
part  of  the  money  appropriated  for  improving  the  harbor  at  Ahnapee 
shall  be  expended  until  the  wharfage  over  the  Government  piers  at  that 
port  shall  be  made  free. 

The  south  pier  at  this  harbor  is  used  as  a  landing  dock  by  the  steam- 
boat, which  stops  there  six  times  a  week.  The  owner  of  the  land  on 
both  sides  of  the  harbor  piers  has  a  warehouse  Just  in  rear  of  this 
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pier  and  makes  certain  charges  for  handling  freight.  These  charges 
are  denominated  "  Ours '^  on  the  bills,  and  it  was  thought  were  ware- 
house and  storage  charges,  and  not  wharfage,  but  Mr.  0.  O.  Boalt,  the 
owner  of  the  land  and  warehouse  in  question,  has  asserted  distinctly 
that  his  charges  are  for  wharfage ;  so  further  work  at  this  harbor  is  at 
present  stopped. 


MENOMONEE  HARBOR,  WISCONSIN. 

The  Menomonee  Biver  Lumber  Company  have  been  in  the  habit,  for 
several  years  past,  of  using  the  south  pier  at  this  harbor  for  storing 
lumber,  which  is  piled  from  12  to  16  feet  high,  leaving  a  clear  apace  of 
about  2  feet  in  width  on  the  channel  side,  but  projecting  many  feet  be- 
yond the  south,  or  lake  side  of  the  pier. 

The  pier  is  also  used  for  mooring  their  barges  while  being  made  up 
into  tows,  the  pounding  of  which  does  some  damage  to  the  piers  in 
rough  weather. 

This  unauthorized  and  improper  use  of  the  south  pier  was  referred 
to  in  my  annual  report  for  the  year  ending  June  30, 1886,  in  which  I 
recommend  that  the  Government  should  suspend  further  work  at  this 
harbor  unless  the  practice  was  discontinued. 


MARQUETTE    HARBOR,  MICHIGAN. 

The  Common  Council  of  the  city  of  Marquette  passed  an  ordinance 
September  4,  1886,  establishing  harbor  limits  within  which  riparian 
owners  were  to  be  allowed  to  erect  docks,  wharves,  and  other  structures. 

In  accordance  with  instructions  of  the  Department,  I  made  a  report 
upon  these  harbor  limits  established  by  the  common  council  in  a  letter 
dated  October  18,  1886.  This  report  was  to  the  effect  that  the  lines 
laid  down  were  injudiciously  established,  were  a  serious  encroachment 
upon  the  available  harbor  space,  and  very  detrimental  to  the  use  of  the 
harbor  as  a  harbor  of  refuge. 

In  a  report  upon  this  same  subject,  dated  December  13, 1886, 1  stated : 

George  L.  Bartis  has  a  lumber  wharf  at  this  harbor,  built  parallel  to  the  break- 
water for  a  distance  of  547  feet,  with  an  ell  at  right  angles  extendiog  within  60  feet  of 
the  breakwater,  inclosing  an  area  of  six  acres  adjacent  to  the  shore-end  of  the  break- 
water. In  addition  to  this,  in  summer  a  log-boom  is  established  inclosing  about  foar 
acres  more,  one  end  of  the  boom  being  chained  to  the  snubbing-post  or  the  break- 
water. The  wharf  ond  boom  thus  extend  along  more  than  one-half  of  the  length  of 
the  breakwater. 

Since  then  Burtis  has  built  another  dock  412  by  100  feet,  65  feet  be- 
yond his  lumber  wharf,  thus  further  encroaching  on  the  available  har- 
bor space. 


report  op  captain  w.  l.  marshall,  corps  op  engineers. 

United  States  Engineer  Office, 

Milwaukee^  Wis.,  January  10,  1887. 
Sir:  In  accordance  with  the  requirements  of  General  Orders  No.  6, 
Headquarters  Oorps  of  Engineers,  Washington,  D.  O.,  November  29, 
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188C,  and  of  section  4  of  the  river  and  harbor  act  approved  Angust  5, 
1886, 1  have  the  honor  to  make  the  following  detailed  report  for  the 
works  in  my  charge: 

I.  HARBORS  OF  RACINE,  KENOSHA,  AND  MILWAUKEE,  AND  HARBOR 
OF  REFUGE  AT  MTLWAUKBE  BAY,  WISCONSIN,  AND  HARBOR  OF 
WAUKEGAN,  ILLINOia 

None  of  the  piers,  breakwaters,  or  other  stractures  built  or  made  by 
the  United  States  for  the  improvement  of  these  harbors  are  nsedi  occu- 
pied, or  iiyored  by  any  corporation  or  individnaL 

n.  POX  AND  WISCONSIN  RIVERS^  WISCONSIN. 

Wisconsin  Biver. — ^No  nse,  injury,  or  occupancy  of  the  works  con- 
structed on  the  river  is  made  or  maintained  by  indvlduals  or  corpora- 
tions. 

Fox  Biver  from  Portage  to  Oreen  Bay^  including  the  Portage  Canal. — 
The  works  for  the  improvement  of  the  Fox  Biver  create  and  maintain 
valuable  water-powers  at  various  points  where  dams  have  been  built  by 
the  Government,  which  powers  are  used  by  the  companies  and  individ- 
uals. 

These  water-powers  were  originally  developed  under  charters  to  in- 
dividuals and  corporations,  granted  by  the  legislature  of  the  State  of 
Wisconsin,  and  when  the  various  works  for  maintaining  the  slack  water 
navigation  of  the  Fox  liiver  passed  by  purchase  from  the  Green  Bay 
and  Mississippi  Canal  Company  into  the  hands  of  the  United  States,  in 
1872,  the  water-powers  created  by  them  were  not  purchased  by  the 
Government,  but  remained  in  the  possession  and  use  of  the  owners 
thereof  at  the  time  of  the  purchase.  Since  the  purchase  by  the  United 
States  many  of  the  works  have  been  rebuilt,  but  no  new  water-powers 
have  been  created,  nor  any  power  then  existing  increased  by  raising 
the  height  of  dams  or  otherwise.  The  right  to  use  the  water-powers 
maintained  by  the  works  is  subject  to  the  requirements  of  navigation, 
i.  e.,  only  the  surplus  water  not  needed  for  navigation  can  be  taken. 

During  the  past  low- water  season  (1886)  the  mills  taking  water  from 
the  pools  above  the  Appleton,  Kaakauna,  and  Menasha  dams  took 
water  in  excess  of  the  low- water  discharge  of  the  Fox  Biver,  thus  draw- 
ing down  the  levels  of  these  pools  below  the  crests  of  their  respective 
dams,  much  to  the  injury  of  navigation,  which  was  nearly  entirely 
destroyed,  and  to  the  injury  of  the  dams  themselves,  by  exposing 
their  crests  to  the  air  and  to  consequent  decay.  A  demand  was  ipade 
upon  these  millers  to  cease  taking  water  when  the  levels  were  reduced 
to  the  crests  of  the  dams,  which  request  was  disregarded,  and  on  my 
application,  approved  by  the  War  Department,  the  Department  of  Jus- 
tice has  instituted  proceedings  in  the  United  States  (circuit)  court  for 
the  eastern  district  of  Wisconsin  against  the  water-power  owners  at 
Neenah  and  Menasha  as  a  test  case,  to  protect  the  rights  of  the  public 
and  of  the  United  States  against  this  practice  of  the  mills,  and  to  de- 
fine the  limit  below  which  the  mills  can  not  take  water  for  hydraulic 
purposes. 

The  water  is  taken  from  the  river  and  canals  by  the  parties  entitled 
to  its  use  at  their  own  expense,  and  the  flumes,  where  they  cut  through 
the  Government  works,  must  be  in  accordance  with  plans  approved  by 
the  United  States  officer  in  charge  of  the  works^  constructed  so  as  not 
to  injure  or  endanger  the  work. 
ENG  88 172 
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The  extent  of  such  nse  of  water-powers  maintained  by  the  Ooyem- 
nent  is  as  follows  > 

On  the  Upper  Fox  there  is  one  floar-mill  at  Montello,  25-horse  power, 
the  power  being  created  by  the  dam  now  owned  by  the  Government. 

This  mill  is  owned  by  Mary  L.  Lewis,  and  the  power  is  leased  flx)m 
the  Green  Bay  and  Mississij)?!  Canal  Company. 

On  the  Lower  Fox,  from  Lake  Winnebago  to  Green  Bay,  there  is  a 
large  namber  of  mills,  a  portion  of  which  derive  their  water-powers 
from  the  public  works,  as  follows: 

AT  UEKASHA. 

HoiM-powr. 

Jones  &,  Holbrook,  sncoessor  to  P.  V.  Lawson,  floar-mill 50 

Henry  Hewitt,  jr. ,  Buccessor  to  Mena«ba  Chair  Factory 90 

John  Sobneider,  saecessor  to  Menasba  Manafactariug  Compan^r,  sasb  and  d^oors.  60 

D.  T.  H.  MoKennon,  successor  to  Davis  &  McKeunon,  Excelsior - 80 

C.R.  Smith,  barrels 80 

Menasba  Wooden  Ware  Company,  jtail  factory 90 

Menasba  Wooden  Ware  Company,  saw-mill 206 

John  Strange,  saw-mill 187 

W.  P.  Hewitt  &  Co.,  woolen-miU 53 

James  Little  dtSons,  machine-shop 19 

Webster  Manufacturing  Company,  chairs,  hubs,  and  spokes 20 

George  Whitin g,  successor  to  Gilbert  «&  Whiting,  paper 250 

Menasha  Paper  and  Pulp  Company,  mill  burnt  do  wn  ( lease) 150 

Total  at  Menasha 1,335 

In  addition  to  above,  Mr.  P.  V.  Lawson  has  leased  water-power  to 
the  Gilbert  Paper  Company  on  his  canal,  left  side  of  the  river,  of  230 
horse-power.    The  mill  is  now  bnilding. 

The  water-power  is  maintained  by  the  dam  and  canal  at  Menafiha^ 
and  was  conveyed  by  the  Fox  and  Wisconsin  Improvement  Company, 
a  corporation  created  by  the  State  of  Wisconsin,  to  Charles  Doty  and 
Harrison  and  Curtis  Reed,  by  a  contract  dated  July  24,  1855.  "  It 
being  the  intent  and  meaning  hereof  to  include  all  hydraulic  rights  on 
the  dam  and  canal  above  the  lock  for  all  purposes,  not  to  obstnict  its 
navigation  or  impair  said  canal."  The  water-powers  at  Menasha  are 
owned  or  leased  by  the  successors  of  the  said  Doty  and  Beeds. 

AT  APPUETON,  LEFT  BANK  OF  BIVER. 

Hone-pover. 

Appleton  Paper  and  Pulp  Mill 300 

Atlas  Paper-MiU 400 

Appleton  Edison  Light  Company 35 

Tirga  Paper-Mill 250 

Vulcan  Paper-MiU 250 

Water- Works  Company 50 

Total /. 1,«85 

This  water-power  was  originally  created  by  a  wingdam,  built  under 
the  laws  of  Wisconsin  by  the  riparian  owner,  Mr.  Theodore  Gonkey. 
Afterwards,  in  1852,  when  the  State  of  Wisconsin  built  the  upper  dam 
at  Appleton  across  the  river,  for  the  purposes  of  navigation,  it  was 
connected  with  this  wingdam.  The  present  owners  derive  their  title 
from  Mr.  Conkey.  The  power  is  now  maintained  by  the  Government 
dam* 
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AFPLETON,  RIGHT  BA27K. 

Hoine>poTrer. 

Atlas  Paper  Company ••  •• •••• 700 

Do J  750 

Appleton  Boot  and  Shoe  Company 10 

Miller  &  JohnBon,  hubs  and  spokes 25 

Appleton  Electric-Lright  Company 200 

Ii.  A.  Peifer&  Co.,  tannery,  burnt  down 20 

Walters  d&  Bauer,  toys^  burnt  down •••... 25 

Total 1,730 

This  power  is  maintained  by  the  Upper  (Government)  Appleton  Dam 
and  the  canal  on  the  right  side,  and  is  leased  or  purchased  from  the 
Oreen  Bay  and  Mississippi  Canal  Company. 

AT  APPLETOIT  LOWER  DAM. 

none-power. 

Richmond  Brothers,  paper-mill,  burnt  down 150 

Pride  &  Son, successor  to  John  Kose,  pulp-mill 400 

Banned^  Hume,  flour 35 

Eagle  Fork  Company,  successors  to  John  August 25 

Electric  Railway  Company •• 200 

Total 810 

This  power  is  maintained  by  the  Lower  Government  Dam,  and  is  leased 
£rom  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  UTTLE  CHUTE. 

Hone-power. 
John  Verstegen,  flour-mill 50 

This  power  is  maintained  by  the  dam  at  Little  Chnte,  and  is  leased  . 
fix>m  the  Green  Bay  and  Mississippi  Canal  Company. 

AT  KAUKAUNA,  LEFT  BANK. 

Hone-power. 

A.  L«  Smith,  successor  to  Franklin  Mills  Company,  flour-mill •••• 60 

Kaukauna  Paper  Company,  su  ccessors  to  H.  A.  li^ambach  (leased) 400 

Kaukauna  Lumber  and  Manufacturing  Company,  successor  to  Janson 50 

American  Pulp  Company,  successor  to  Doan  &  Hobery 200 

Beater  Brothers  (not  running),  hubs  and  spokes 50 

Total 760 

This  water-power  is  created  and  maintained  by  the  dam  at  Kan- 
kaona,  and  is  leased  from  the  Green  Bay  and  Mississippi  Canal  Com- 
pany. 

AT  KAUKAUNA,  RIGHT  BANK. 

Horse-power. 

Milwaiikee,  Lake  Shore  and  Western  Railway  shops 80 

Joseph  Klein,  flour 40 

Braoner,  Smith  <&  Co.,  pulp-miil 400 

Lind  &  Carlson,  machine-shop 25 

Badger  Paper  Company,  paper  and  pulp  mili 800 

Total 1.345 

This  power  is  obtained  partly  from,  that  created  by  the  Kaukauna 
Dam^  but  mainly  from  the  works  of  the  Kaukauna  Water  Power  Com- 
pany,  which  is  the  successor  to  the  Fox  Eiver  Hydraulic  Manufactur- 
ing Company,  chartered  under  the  general  laws  of  Wisconsin,  April 
26,1872. 
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AT  LllTLE  KAUKAUNA. 

8.  B.  Clark,  saw-mill,  who  had  25  horse-power  in  1884,  has  his  flume 
closed  by  an  embankment. 

This  water-power  is  created  by  the  dam  at  Little  Kaukaona,  and  is 
leased  from  the  Green  Bay  and  Mississippi  Oanal  Company. 

AT  DB  PERE. 

Bione-power. 

AmdtBros.  A  Donseman,  flonr-miU ••••••••••••••••••• lOO 

J.  E.  Dunham,  flour-mill 100 

Eleotrio  Light  Company,  successors  to  Novelty  Man ufacturin^  Company ..••    SS 

Strenfleld£  Co.,  pump  shop 25 

H.  CoUette,  ownedby  C.  R.  Merrill,  shingle-mill .,     GO 

Fox  River  Iron  Company,  shutdown 100 

J.  S.  Monroe,  burnt  doi?u,  saw-mill ^ 40 

Qow  &>  Co.^  not  running 25 

Total 4^5 

This  power  is  maintained  by  the  dam  at  DePere  and  by  private  par- 
ties. It  is  held  nnder  grant  from  the  legislature  of  the  State  of  Wis- 
consin, approved  February  9, 1850,  to  Joshua  E.  Cox  and  his  heirs  and 
assigns  forever,  upon  certain  conditions  as  to  the  construction  and 
maintenance  of  the  lock,  dam,  and  canal  at  the  rapids  at  De  Pere.  The 
individual  powers  were  purchased  or  leased  from  Cox  and  his  succe8S<M:8. 

As  already  stated,  the  Government  or  the  public  had  suffered  no  in- 
jury up  to  July,  1886,  and  had  been  at  no  expense  on  account  of  these 
water-powers.  Tbey  are  held  subject  to  the  rights  of  navigation,  but 
it  appears  that  mill-owners  refuse  to  acknowledge  the  decision  of  the 
of&cer  in  charge  as  to  what  the  relative  rights  of  the  water-power  oom- 
panies  and  water-users  and  the  public  are.  The  mode,  extent,  and  cir- 
cumstances of  the  use  of  the  water-powers  for  industrial  purposes,  as 
far  as  affects  the  interests  of  the  Government  and  of  the  public  in  the 
navigation  of  the  Fox  Biver,  will  probably  be  authoritatively  decided 
by  the  United  States  courts  in  the  pending  suit  against  the  water-power 
users  at  Keenah  and  Menasha. 

The  owners  of  the  water- powers  under  the  State  charter  areinelfned 
to  sell  or  lease  water  privileges  in  excess  of  the  low- water  discharge  of 
the  Fox  Biver,  throughout  the  pools  created  by  the  dams  on  the  Fox 
Biver,  and  can  only  be  restrained  in  this  vicious  practice  by  legal  pro- 
cess. 

A  copy  of  the  bill  in  equity*  of  the  (Tnited  States  against  theWin- 
nebago  Paper  Company  et  al.  accompanies  this  report 
Very  respectfully,  your  obedient  servant, 

W.  L.  MABSHiXL, 

Captain  of  Engineers. 
The  Chief  op  Engineers,  U.  S.  A. 


REPORT  OF  MAJOR  THOMAS  H.  HANDBURY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Chicago^  111.^  December  24,  1880. 
General  :  To  comply  with  General  Orders  Ko.  G,  Headquarters 
Corps  of  Engineers,  United  States  Army,  November  29, 1886, 1  have 

•Omitted. 
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tlie  iMmor  to  report  as  follows  concerning  the  piers,  breakwaters,  etc., 
built  by  tbe  United  States  in  aid  of  commerce  or  navigation,  andnsed, 
oeoopied,  or  injured  by  corporations  or  individuals. 

3%e  only  work  of  the  above  nature  now  in  my  charge  that  will  come 
within  the  purview  of  this  order  are  certain  of  the  piers  in  and  about 
the  mouth  of  Chicago  Biver  that  have  been  built  from  time  to  time  In 
aid  to  commerce  and  navigation.  The  conditions  in  relation  to  these 
are  essentially  the  same  as  when  reported  upon  by  Major  W.  H.  H.  Ben- 
yaurd,  December  19, 1884. 

Unclose  herewith  a  tracing  showing  the  location  and  extent  of  the 
piers  built  by  the  United  States  that  are  now  occupied  or  used  by  cor- 
poratioins  orindividuals,  with  the  names  of  the  parties  so  occupying  or 
using  them.   To  catch  the  eye  conveniently  these  cribs  are  tinted  yellow. 

Prior  to  1833  the  Chicago  River  approached  the  lake  near  the  pres- 
ent Illinois  Central  Bailway  lands,  thence  it  turned  south,  and  formed 
an  outlet  fully  half  a  mile  from  its  present  mouth.  The  first  improve- 
ment was  commenced  that  yea:r  by  makinga  cut  through  the  sand-bar 
that  had  been  formed  by  the  action  of  the  waves  produced  by  the  north- 
erly winds.  This  cut  gave  a  straight  outlet  into  the  lake.  About  the 
same  time  a  pier  was  constructed  on  the  north  side,  beginning  at  a  point 
on  the  line  which  is  now  the  center  of  Pine  street,  and  was  about  1,000 
feet  in  length.  A  pier  was  also  constructed  upon  the  south  side  of  the 
river  parallel  to  that  upon  the  north  side,  a  portion  of  which,  however, 
was  afterward  removed  and  replaced  by  a  crib  structure  further  back. , 
The  two  lines  were  continued  eastward  into  the  lake  from  time  to  time 
as  appropriations  were  made  therefor.  East  of  the  light- house  on  the 
north  pier  a  portion  of  the  crib- work  was  built  by  the  city  of  Chicago. 
At  some  period  the  Illinois  Central  Eailroad  was  allowed  to  cut  through 
the  south  pier  and  construct  slips  A,  B,  and  C,  as  shown  u^n  the  trac- 
ing. 

During  all  these  years  the  process  of  accumulation  has  been  going  on 
behind  these  piers,  and  by  various  processes  much  valuable  land  has 
become  available  for  commercial  and  manufacturing  purposes.  A  large 
amount  of  capital  is  invested  here  in  these  interests.  The  shore-line 
has  moved  far  into  the  lake  and  the  natural  features  of  the  situation 
entirely  changed. 


EXTENT  OF  CREB-WbRK  OCCUPIED. 

The  crib -work  on  the  north  side  of  the  river  is  entirely  occupied  by 
corporations  and  individuals,  except  the  easterly  170  feet,  which  was 
built  by  the  United  States  in  1859  for  the  foundation  of  the  light- house. 
Commencing  at  the  western  end,  the  following  is  a  list  of  occupants  and 
the  length  of  frontage  occupied : 


Occupants. 


Oocopfttions. 


Extent 


Ownen  of  a^Ja^ent  land. 


Kirk  A  Company 

Brazil  and  Chicago  Coal  Com- 1 
pany.  > 

Pesbtigo  Lnmber  Company 

C.  J.  I».  Mayer 

Jobn  I.  Cufloton 

David  Wylie 

RAthlM>me,  Son&Co 

Fuller,  Warren  &  Co 

Fits  Stanooa  A  Connell 


Soap  mannfactorera  .. 

Coal I 

Lnmber 

do 


Coal 

do , 

Stove  wareboose  . 

do..-. 

Lnmber 


FeeU 

332 
329 
125 
S38 
400 
]i>2 
J  52 
5S 
77 
380 


Kirk. 

MoCormick  estate. 
Producers*  Marble  Company. 

The  land  oecnpied  by  these 
firms  is  leased  tnm  the  Cbi* 
oago  Canal  and  Dock  Conv 
pany. 


Digitized  byCjOOQlC 


2742     REPORT   OF  THE   CHIEF   OF   ENGINEERS,  U.  S.  ARMY. 

On  the  soath  side  the  United  States  crib-workf  on  the  westerly  end 
for  a  distance  of  270  feet,  has  been  partially  replaced  by  a  substantia] 
stone  dock,  with  fender  piling,  built  by  the  city  of  Chicago;  thence 
easterly  to  Slip  A  the  United  States  work  has  been  reinforced  by  piling 
backed  with  sheeting. 

The  following  is  a  list  of  occupants  and  the  length  of  frontage  oocn- 
pied: 


Occtipanta. 

Occapattona. 

Extent 

Remarlia. 

CrAMlerioh  St6Uii'boatC<nDTMDT.. 

Feet 

500 

121 
148 
257 

Owned  by  elty  ©f  Cbicaft*  maA 
Michigan  Centiml  RaUrad. 

niinois  Central 

Itailroad 

Do 

......do  ............... 

Do 

do 

r<niqb6i*  yards. .................. 

nois  Central  KallroadCoinpaBj 

The  remaining  portion  of  this  south  pier  is  reserved,  as  noted  upon 
the  tracing,  for  Government  use.  It  is  devoted  generally  to  the  storage 
of  stone  that  is  to  be  used  for  filling  cribs. 

The  superstructure  of  these  occupied  cribs  is,  with  the  exception  of 
one  or  two  places,  in  need  of  general  repairs,  but  the  substructure,  so 
far  as  I  can  ascertain,  is  in  good  condition,  and  there  is  every  reason  to 
believe  that  if  let  alone  it  will  remain  so  for  an  indefinite  time. 

As  an  aid  to  navigation  this  work  has  accomplished  well  the  object 
for  which  it  was  constructed,  and  since  it  is  backed  up  by  land  now  oc- 
cupied by  permanent  baildings  and  industries  it  will  continue'  to  sub- 
serve this  purpose  equally  as  well  as  when  first  built,  irrespective  of  the 
condition  of  the  superstructure.  Ko  amount  of  money  spent  upon  re- 
pairs to  the  superstructure  of  these  cribs  will  be  of  any  benefit  to  nav- 
igation in  Chicago  Biver.  If  the  parties  owning  the  abutting  land  and 
using  these  cribs  desire  the  superstructure  to  be  repaired  in  and  of 
their  own  interests  and  indnstries,  they  should  be  permitted  to  do  this 
in  their  own  way  and  at  their  own  expense. 

The  portion  of  the  south  pier  reserved  for  Government  use  will  before 
long  need  some  repairs.  This  of  coarse  should  be  done  at  the  Govern- 
ment expense. 

Very  respectfully,  your  obedient  servant, 

Thos.  H.  Handbuby, 
Major ^  Corps  of  Engineers. 

Brig.  Gen.  J.  0.  Duanb, 

Chief  of  Engineers^  U,  8.  A. 


EEPOETS  OP  LIEUTENAITT-COLONEL  O.  M.  POE,  CORPS  OF  ENGINEEBa 

1. 

United  States  EKaiNEEB  Offiob, 

Detroit,  Mich.,  December  13, 1886. 

Sib  :  Beferring  to  section  4  of  <<  An  act  making  appropriations  for 

the  construction,  repair,  and  preservation  of  certain  public  works  on 

rivers  and  harbors,  and  for  other  purposes,'^  approved  August  5^88^ 

and  in  accordance  with  directions  conveyed  by  General  Orders  j^o.  fly 
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Headqccarters  Corps  of  Engineers,  Ifovember  29,  1886, 1  have  tlie  honor 
to  make  the  following  report,  viz : 

At  only  two  of  the  works  committed  to  my  charge  are  "  piers,  break- 
water^, locks,  and  dams  or  other  structures  or  works  built  or  made  by 
.  the  United  States  in  aid  of  commerce  or  navigation  '>•••«  used, 
occupied,  or  injured  by  a  corporation  or  by  an  individual.''    •    •    • 

(1)  At  St.  Manps  Falls  Canalj  the  water  supply  of  the  village  of  Sault 
Ste.  Marie  is  taken  by  means  of  a  pipe  through  the  pier  on  thQ  south 
Bide  of  the  canal,  near  the  western  end,  under  permission  granted  by 
a  revocable  license  dated  December  8, 1885,  signed  by  the  Secretary  of 
War. 

By  a  revocable  license  dated  July  31,  1886,  the  Secretary  of  War 
granted  to  the  Board  of  Water  Commissioners  of  the  village  of  Sanlt 
Ste.  Marie  permission  to  lay  water-mains  through  a  certain  i>ortion  of 
the  grounds  pertaining  to  St.  Mary's  Falls  Canal. 

(2)  On  Saginaw  Biver. — The  works  at  CarroUton  have  frequently 
been  injured  and  partially  destroyed  by  fire,  caused  by  sparks  from 
passing  steam  vessels,  which  use  pine  slabs  for  fuel  and  are  unprovided 
with  spark-catching  devices. 

The  pier  at  Crow  Island  is  often  used  by  the  boom  companies  and 
private  parties  as  a  mooring  place  for  temporary  storage  of  rafts  of 
logs.  An  actual  damage  to  the  pier  itself  by  reason  of  such  use  and 
occupation  is  not  apparent,  but  the  navigable  channel  opposite  the 
pier  is  obstructed  during  such  occupancy  to  the  extent  of  the  width  of 
the  rafts. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoK, 
Ideut.  Col.  of  Engineers^ 
Bvt.  Brig.  Qen.,  U.  8.  A. 
The  Chief  of  Enginebbs,  U.  S.  A. 


United  States  Engineer  Office, 

Detroitj  Mich.,  August  8, 1887. 

SiB:  In  compliance  with  the  provisions  of  section  4  of  the  river  and 
harbor  act,  approved  August  5,  1886, 1  have  the  honor  to  report  that 
the  only  cases  in  my  district  where  'Spiers,  breakwaters,  locks,  and 
dams  or  other  structures  or  works  built  or  made  by  the  United  States 
in  aid  of  commerce  or  navigation  are  used,  occupied,  or  injured  by  a 
corporation  or  by  an  individualj^have  occurred  at  St.  Mary's  Falls  Canal. 

Firstj  i«e.— By  permission  of  the  War  Department,  the  northwestern 
pier  of  the  canal  is  used  by  the  Sault  Ste.  Marie  Bridge  Company  as  a 
landing  place  for  materials  required  in  the  construction  of  the  bridge 
next  referred  to. 

Secondy  occupation. — The  Sault  Ste.  Marie  Bridge  Company,  by  vir- 
tue of  authority  granted  by  the  Secretary  of  War,  under  section  2  of 
an  act  entitled  ^^  An  act  to  authorize  the  construction  of  a  railroad 
bridge  across  the  Sainte  Marie  Biver,"  approved  July  8, 1882,  has  en- 
tered upon  the  right  of  way  across  the  canal  and  grounds,  and  is  con- 
structing the  bridge  provided  for. 

Third,  injuries. — On  October  15, 1886,  the  steam-barge  Smith  Moore^ 
bound  up,  ran  into  the  lower  gate  of  the  lock  of  1881,  while  the  lock 
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wag  emptying,  there  still  being  a  head  of  abont  three  feet  in  the  lock- 
chamber. 

The  boat  pushed  the  gates  open  and  forced  her  bow  some  40  or  50 
feet  beyond  the  miter-sill,  the  result  being  to  break  the  fastenings  of 
one  of  tbe  gate  cables,  warp  the  north  leaf  of  the  gate  so  that  when 
afterwards  closed  the  gate  would  not  miter  at  the  top  by  about  10 
inches,  start  the  tenons  at  the  heel  and  toe  posts,  and  injure  three  of 
the  stcstps  and  ties. 

When  the  gate  was  closed  the  water  pressure  due  to  the  rising  head 
in  the  lock  chamber  as  it  filled  forced  the  distorted  gate  into  position 
again,  and  the  slight  repairs  to  the  iron  work  were  quickly  made,  the 
whole  cost  not  exceeding  $30. 

Tbe  injury  arose  from  error  on  the  part  of  the  engineer  of  tlie  barge, 
who  misunderstood  the  correctly-given  signals  of  the  captain  and  turned 
the  engine  ahead  when  he  had  been  signaled  to  back. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut.  CoL  of  Enffineers^ 
Btt.  Brig.  Oen.^  XT,  B.  A» 

The  Chief  of  Engineers,  TJ.  S.  A. 


REPORT  OF  MAJOR  L.  COOPER  OVERMAN,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Cleveland,  OhiOj  January  12,  18S7. 
General  :  In  compliance  with  General  Orders  No.  6,  Headquarters 
Corps  of  Engineers,  United  States  Army,  Washington,  D.  C,  November 
29, 1880, 1  have  the  honor  to  submit  the  following  report : 

MONROE  HARBOR,  MICHIGAN. 

The  bank  of  the  United  States  Canal  at  this  harbor  is  occTipied  by 
the  Monroe  Fishing-club  houses.  There  are  two  or  more  buildings  be- 
longing to  this  club.  There  are  also  two  fish-houses  and  two  ice-houses, 
belonging  to  individuals,  on  the  bank  of  the  United  States  Canal.  The 
occupation  and  use  of  said  bank  of  canal  is  without  permission,  as  far  as 
records  of  the  office  show,  but  no  especial  injury  to  United  States  prop- 
erty is  occasioned  by  the  occupancy. 

Would  respectfully  suggest  that  all  parties  trespassing  be  compelled 
to  obtain  written  x)ermission  to  so  occupy  the  United  States  Canal  bank, 
and  be  subject  to  the. orders  of  ^< engineer  in  charge''  of  the  harbor. 

TOLEDO  HARBOR,  OHIO. 

The  United  States  has  not  built  any  <<  piers,  breakwaters,  or  other 
structures  ^  in  aid  of  commerce  or  navigation  for  this  harbor,  h^ice  there 
can  not  be  occupancy  or  use  of  same  by  individuals  or  corporations. 

SANDUSKY  OITY  HARBOR,  OHIO. 

Similar  case  to  that  at  Toledo  Harbor. 

PORT  CLINTON  HARBOR,  OHIO. 

Piers,  etc.,  built  at  this  harbor  by  the  United  States  are  not  used  or 
occupied  by  any  corporation  or  individual.    Considerable  trouble  has 


Digitized  byCjOOQlC 


APPEKDIX   XX — ^INJtJRY   TO   PUBLIC    WORKS.  2745 

been  occdffioned,  at  times,  by  parties  removing  sand  (for  sale)  from  off 
the  narrow  tond-beach  which  separates  the  river  from  the  lake,  at  the 
inner  end  of  the  west  pier.  The  parties  removing  the  sand  have  permis- 
sion from  the  owners  of'the  beach. 

It  is  respeotfally  suggested  that  some  action  of  Congress  should  be 
had  to  protect  the  junction  of  piers,  etc.,  with  the  shore  or  defining  the 
right  of  the  United  States  to  control  said  beaches,  which,  in  most  in- 
stances, are  the  result  of  structures  built  by  the  United  States  ^or  the 
improvement  of  the  harbor. 


CLEVELAND  HARBOR,  OHIO. 

Piers  and  breakwaters  are  occupied  and  used  both  by  individuals 
and  corporations. 

East  Pier. — Occupied,  in  part,  by  the  tracks  of  the  Cleveland  and  Pitts- 
burgh Bailway  Company,  by  special  act  of  Congress,  approved  August 
14, 1876,  by  which  act  the  railroad  company  were  to  have  use  of  and  oc- 
cupy part  of  said  east  pi^,  provided  the  railroad  company  should  keep 
the  pier  in  good  condition* 

Itis  respectfully  suggested  that  the  pier  is  not  kept  in  good  condition 
by  the  Cleveland  and  Pittsburgh  Bailway  Company. 

West  Pier. — Occupied  and  used  by  club-houses  of  the  <^  Gardner  Canoe 
Club,''  of  Cleveland,  Ohio.  Permission  given  by  the  honorable  Secre- 
tary of  War. 

Occupied  and  used  by  Mr.  Samuel  Law,  of  Cleveland,  Ohio,  with 
boat-houses,  where  pleasure  boats  for  fishing  and  rowing,  etc.,  are  kept 
for  hire.  Have  so  occupied  and  used  part  of  said  west  pier  for  a  num- 
ber of  years  (over  eight  years).  Ko  record  of  any  permission  as  to  a 
sort  of  *<  squatter  privilege,''  or  by  sufferance  at  first,  which  possession 
has  strengthened. 

The  keeper  of  the  ^<  Life-Saving  Station."  which  is  located  on  the  west 
pier,  has  constructed  a  dwelling-house  and  boat-house,  where  boats  may 
be  rented  for  pleasure.  Permission  given  to  erect  said  extra  building 
by  Col.  John  M.  Wilson,  Corps  of  Engineers  (the  then  officer  in  charge), 
in  October,  1882.  Fishing  boats  land  at  or  near  the  said  boat-houses  and 
give  much  annoyance  at  times,  with  unloading  and  dressing  o£  fish. 

Whilst  these  boat-houses,  etc.,  which  occupy  and  use  the  said  west 
pier,  do  not  materially  injure  said  pier,  their  occupancy  is  a  precedent 
for  other  parties  who  desire  to  get  a  foothold,  and  the  trespassers  al- 
ready there  make  every  effort  to  increase  their  privileges  (t). 

I  would  respectfully  suggest  that  all  parties  now  occupying  this  pier 
be  given  to  understand  that  they  are  trespaseing,  be  compdled  to  obtain 
permission  to  occupy  and  use  said  pier,  and  to  be  subject,  in  all  re- 
spects, to  the  orders  of  ^^  the  engineer  in  charge  "  of  the  harbor. 

Breahoater — Shore-arm. — On  beach,  near  inner  end  of  shore-arm,  a 
boat-house,  for  hire  of  pleasure  boats  and  sale  of  refreshments,  was 
erected  in  the  spring  of  1884.  Parties  claim  to  have  rented  privileges 
of  the  owner  of  the  &nd,  but  one  of  the  houses  is  certainly  on  pile  of 
riprap  stone  placed  by  the  United  States  for  protection  of  the  junc- 
tion of  breakwater  and  shore.  Their  occupancy  and  use  do  not  mate- 
rially injure  the  breakwater,  but  it  is  an  encroachment  upon  United 
States  property  which  may  become  hereafter  very  objectionable.  They 
should  beplaced  subject  to  the  orders  of  ^*  the  engineers  in  charge."  The 
lake  arm,  of  the  breakwater  is  not  used  or  occupied  in  any  way.    It  will, 
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perhaps,  be  attempted  by  vessel  men  when  the  harbor  of  refage  is 
completed. 

In  conclnsion  I  wonld  respectfully  saggest  that  it  would  be  advisable 
if  Congress  should  take  some  action,  in  a  general  act,  giving  the  engineer 
in  charge  of  any  TJnited  States  improvement  some  definite  and  fixed 
power  to  regulate  the  improper  use  ot  piers,  breakwaters,  etc. 
yery  respectfully,  your  obedient  servant, 

L.  GooPEB  Oyebkan, 


The  Chief  op  Engineers,  U.  S.  A. 


Major  of  Engineers. 


REPORT  OF  CAPTAIN  F.  A.  MAHAN.  CORPS  OP  ENGINEERS. 

United  States  Engineer  Office, 

Buffalo^  New  York,  November  1, 1887. 

Sir:  In  compliance  with  Greneral  Orders  No.  6,  Headqnarters  Corps 
of  Engineers,  series  of  1887,  and  with  your  letter  of  October  28, 1887, 1 
have  to  report  that  the  north  pier  at  the  month  of  Buffalo  Creek  is  oc- 
cupied by  the  Delaware,  Lackawanna  and  Western  Railway  Company, 
for  the  use  of  their  coal-pockets  and  tipples. 

While  the  occupancy  of  the  pier  in  this  way  does  not  inflict  any  di- 
rectly  apparent  injury  on  the  pier,  still  these  structures  are  of  such  a 
nature  as  seriously  to  interfere  with  repairs  that  may  be  needed  at  any 
time  and  will  be  needed  before  very  long,  greatly  increasing  the  cost  of, 
and  the  time  required  in  making  such  repairs. 

The  occupancy  of  this  pier  by  the  railway  also  seriously  interferes 
with  work  going  on  under  the  auspices  of  the  United  States,  as  has 
been  very  well  shown  during  the  present  summer  and  fall  with  the  work 
going  on  at  the  breakwater. 

The  United  States  does  not  possess  a  single  square  foot  of  unoccupied 
ground  convenient  of  access  by  water,  except  the  banquette  of  the 
south  pier,  in  the  harbor  of  Buffalo.  During  the  operations  of  the  pres- 
ent summer  and  fall,  the  only  place  that  could  be  found  available  for 
the  storage  of  material  was  a  pier  belonging  to  the  State  of  Kew  York. 
This  pier  was  used  through  the  courtesy  of  the  officials  of  the  Erie 
Canal,  but  with  tjie  understanding  that  it  must  be  vaeated  on  demand. 
The  pier  was  inconvenient  of  access,  and  it  made  necessaiy  a  double 
handling  of  all  material  arriving  by  rail,  which  wonld  have  been  avoided 
had  the  United  States  been  in  possession  of  its  own  property. 

If  operations  are  to  be  continued  on  the  breakwater  during  future 
seasons  the  use  of  a  landing  like  this  pier  will  be  more  and  more  neces- 
sary. 

While  the  occupancy  of  the  pier  belonging  to  the  State  of  Kew  York 
did  answer  for  the  present  season  (in  a  certain  way),  it  would  not  be 
sufficient  for  work  on  a  large  scale  owing  to  lack  of  space  for  storage 
purposes,  and  it  would  be  necessary  for  the  United  States  to  obtain, 
probably  at  great  cost,  a  place  suited  to  the  demands  of  the  work,  while 
having  a  piece  of  property  easily  worth  from  $20,000  to  $25,000  a  year, 
if  rented  for  a  term  of  years,  in  its  possession. 

While  the  presentation  of  the  above  facts  may  not  be  just  such  as  may 
be  required  by  section  4  of  the  river  and  harbor  act  of  August  5, 1886, 
it  seemed  to  me  proper  to  show  how  the  interests  of  the  United  States 
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Buffer  from  the  occupancy  of  a  piece  of  its  own  property  from  which 
it  obtains  no  return  or  compensation  whatever. 
Very  respectfully,  your  obedient  servant, 

F.  A,  Mahan, 

Captain  of  JEngineera. 
The  Chiep  of  Engineers,  U.  S.  A, 


REPORT  OP  CAPTAIN  CARL  P.  PALFREY,  CORPS  OF  ENGINEERS. 

United  States  Engineer  Office, 

Oswego^  N.  T.,  November  11, 1887. 
General:  In  compliance  with  General  Orders  No.  6,  current  series, 
Headquarters  Corps  of  Engineers,  I  have  the  honor  to  report  the  fol- 
lowing occupation  and  injury  of  United  States  harbor  works  under  my 
charge. 

AT  OSWEGO,  NEW  YORK. 

December  10, 1886. — Extension  of  light-house  pier  was  damaged  by 
collision  of  steamer  Baltic  under  stress  of  weather;  four  courses  of 
timber  on  channel  face  were  broken  in,  and  the  deck-plank  secured  to 
them  were  displaced  and  broken.  Damage  was  repaired  December 
12-16,  at  a  cost  for  material  and  labor  of  $92.08. 

December  12, 1886. — Light-house  pier  extension  damaged  by  collision 
of  steamer  Bell  Wilson  under  stress  of  weather;  three  courses  of  tim- 
ber on  channel  face  were  damaged  and  deck-plank  displaced  and  broken. 
Damage  was  repaired  December  1^16,  at  a  cost  for  material  and  labor 
of  $100.76. 

September  12, 1887. — East  breakwater  damaged  by  collision  with  un- 
known vessel.  Timber  displaced  and  split  and  deck-plank  started. 
Damage  was  repaired  September  13,  at  a  cost  for  material  and  labor  of 
$7.60. 

AT  CHARLOTTE,  NEW  YORK. 

In  1885  or  1886  the  Ontario  Beach  Improvement  Company  rebuilt 
superstructure  over  about  600  feet  of  the  old  west  pier  within  the  pres- 
ent shore-line,  as  a  revetment  of  the  river  front  of  lands  leased  by  them, 
and  have  since  occupied  this  as  a  private  dock. 

They  have  not  held  this  as  private  property  as  against  the  United 
States,  but  complaints  have  been  made  through  this  office  to  the  War 
Department  of  their  so  holding  it  as  against  private  parties. 

A  chain  ferry  plying  between  the  east  and  west  piers,  within  the 
shore-line,  authorized  by  the  honorable  the  Secretary  of  War,  May  24, 
1873,  is  kept  open  during  the  summer. 

A  ferry  plying  between  the  east  and  west  piers  outside  the  shore-line 
was  authorized  by  the  honorable  the  Secretary  of  War,  June  11, 1883. 
It  is  understood  to  be  discontinued. 

"So  other  occupation  or  injury  of  TJniied  States  harbor  works  under 
my  charge  is  known  to  me. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

Gael  F.  Palfrey, 


The  Chief  of  Engineers,  U.  S.  A. 


Captain  of  JEngineera. 
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REPORT  OF  COLONEL  GEORGE  H.  MENDELL,  CORPS  OF  ENGINEERS. 

United  States  Enginssr  Officb, 

San  Franeiseoj  CaL,  June  14»  1887. 
Sir:  I  have  to  report  in  regard  to  works  under  my  charge,  thatno 
piers,  breakwater,  or  other  stmctares  boilt  by  the  dnited  States  in  aid 
of  commerce  or  navigation  are  nsed,  occupied,  or  injnred  by  a  corpon- 
tion  or  by  an  individual,  except  tiiat  near  the  in-shore  ends  of  botb 
jetties  of  Oakland  Harbor,  California,  a  little  injoiy  has  be^i  done  bj 
fishermen  in  removing  the  top  of  the  stone  work  so  as  to  enable  then 
to  pass  small  fishing-boats,  and  save  the  distance  required  to  pas 
around  the  outer  ends  of  the  jetties. 

Very  respeotftilly,  your  obedient  servant, 

G.  H.  Menbbll, 
Ookmelf  Carps  of  JEnfmeen. 
The  Chief  of  Engineers,  U.  S.  A. 
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MAINTENANCE  AND  REPAIB8  OP  WASHINGTON  AQUEDUCT— INCREASING 
WATER  SUPPLY  OP  THE  CITY  OP  WASHINGTON-ERECTION  OF  FISH- 
WAYS  AT  THE  GREAT  FALLS  OP  THE  POTOMAC. 


liEPOBT  OF  MAJOR  G.  J,  LY DECKER,  CORPS  OF  ENGINEERS,  OFFICER 
IN  CHARGE,  FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888,  WITH 
OTHE^  DOCUMENTS  RELATING  TO  THE  WORKS: 

IMPROVEMENTS. 


1.  Washington  Aqaedaet. 

2,  Increasing  the  water  sapply  of  the  city 

of  Washington,  District  of  Colambi:». 


3.  Erection  of  fish-ways  at  the  Groat  Falls 
of  the  Potomac. 


Office  of  the  Washington  Aqueduct, 

Washifigton^  Z>.  0.,  Jtdy  10,  1888. 
Sir  :  I  hav^e  the  hooor  to  transmit  herewith  reports  of  operations  on 
the  Washington  Aqaeduot;  increasing  the  water  sapply  of  Washington, 
D.  C,  and  erection  of  fish- ways  at  Great  Falls  of  the  Potomac,  for  the 
fiscal  year  ending  Jane  30, 188S. 

Very  respectfully,  your  obedient  servant, 

G.  J.  Lydeckeb, 
Major  of  Engineers. 
The  Chief  of  Engineers,  U.  S.  A. 


Y  Yi. 


WASHINGTON  AQUEDUCT. 

Operations  on  this  work  are,  in  general,  of  a  roatioe  character,  and 
have  for  their  object  the  maintenance  and  repairs  of  the  aqaeduet  and 
its  accessory  strnctares,  the  care  and  repairs  of  the  Government  mains 
by  which  the  water  sapply  is  taken  from  the  distribnting  reservoir  to . 
the  system  of  distributing  mains  of  Washington  and  Georgetown,  and 
the  care  of  the  high  service  reservoir  in  Georgetown.  To  this  end  the 
gates  by  which  the  supply  of  water  to  and  through  the  aqaeduet  is  reg- 
ulated, at  the  several  influent  and  efftuent  gate-houses,  were  regularly 
worked  and  oiled^and  also  the  various  stops  on  the  Government  main; 
surface  drains  and  culverts  along  the  line  of  the  aqueduct  road  were 
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kept  clear  and  free  from  obstrnctions ;  the  fencing  about  GovemmeDt 
property  at  the  Great  Falls,  the  two  reservoirs,  and  aqueduct  office 
were  repaired  and  white- washed ;  at  the  receiving  reservoir  some  re- 
pairs ^ere  made  to  the  keeper's  dwelling,  including  the  renewal  of  cor- 
nice, gutter,  and  do  wn  spouts.  At  the  distribn tin  g  reservoir  the  screens 
of  tne  effluent  gatehouse,  having  been  destroyed  by  ice,  were  renewed, 
and  the  domes  of  both  gate-houses  were  repaired  and  painted.  For  the 
protection  of  the  old  dam  across  the  Maryland  Channel  at  the  Great 
Falls  about  850  cubic  yards  of  riprap  stone  was  placed  as  a  backing. 
The  security  of  the  aqueduct  requires  that  considerable  work  be  done 
annually  to  the  overlying  roadway  in  order  to  prevent  heavily  laden 
vehicles  from  cutting  through  and  injuring  the  arch  of  the  conduit;  to 
this  end  all  ruts  and  holes  are  filled  with  broken  atone  as  they  develop, 
and  a  macadam  roadway  is  being  gradually  completed  throughout  the 
entire  extent  of  road  which  overlies  the  conduit — the  length  of  road  so 
treated  during  the  past  year  was  about  1G,700  linear  feet,  principally 
on  the  Great  Falls  division ;  the  amount  of  broken  stone  used  for  that 
purpose  being  4,682  cubic  yards.  The  flooring  of  bridge  spanning  the 
waste  channel  at  the  receiving  reservoir  was  renewed  with  3-inch  Geor- 
gia pine. 

During  the  year  three  leaks  appeared  on  the  line  of  the  Government 
mains,  and  were  duly  repaired,  two  of  them  being  small  affairs  only, 
but  the  third  a  serious  matter,  as  follows:  1st,  in  August,  1887,  in  the 
roadway  a  short  distance  west  of  the  Aqueduct  Bridge  over  the  Poto- 
mac, near  Georgetown,  which  was  found  to  result  from  an  abandoned 
service-pipe  that  had  been  tapped  into  the  30-iuch  main ;  it  was  taken 
out  and  the  main  securely  plugged.  2d,  in  Kovember,  1887,  at  the 
OoUege  Pond  crossing,  the  calking  having  been  blown  out  of  a  joint  in 
the  30-inch  main.  3d,  about  3  o'clock  on  the  morning  of  June  29, 1888,  a 
serious  break  appeared  at  the  pipe-line  crossing  of  Foundry  Brandi, 
the  repairs  of  which  required  uninterrupted  work  through  thirty  con- 
secutive hours,  during  which  the  supply  of  water  in  the  city  was  re- 
duced to  a  dangerously  low  limit;  one  entire  section  of  the  36-ineh 
main,  12  J  feet  long,  was  destroyed  by  this  break  and  had  to  be  removed; 
another  section  in  the  immediate  vicinity  was  found  cracked,  but  this 
section  was  easily  and  quickly  repaired  by  banding.  The  speedy  re- 
pairs made  on  this  occasion  were  rendered  possible  only  by  reason  of 
measures  that  had  been  taken  in  advance,  to  have  on  hand  spare  joints, 
collars,  bands,  plates,  etc.,  fitted  to  the  size  of  the  main,  in  readiness 
for  instant  application.  The  break  appears  to  have  been  caused  by  the 
fact  that  this  large  main  was  at  this  point  supported  on  timber  sills 
which  had  rotted  out  and  left  the  main,  with  its  load  of  water,  without 
proper  support. 

The  outflow  of  water  from  the  distributing  reservoir,  as  measured 
during  the  twenty-four  hours  ending  at  6  a.  m.  June  23, 1888,  was 
29,115,774  gallons,  being  2,237,350  gallons  more  than  the  outflow  as 
measured  about  the  same  time  in  the  year  preceding.    (See  Table  1.) 

The  water  supply,  as  it  passed  the  effluent  gatehouse  of  the  dis- 
tributing reservoir,  was  clear  on  240  days,  slightly  turbid  16,  turbid 
.  52,  and  very  turbid  68.    (See  Tables  2  and  3.) 

The  water-level  at  the  inlet  to  the  aqueduct  at  the  Great  Falls  has 
varied  from  a  maximum  of  2.5  fe«t  (on  February  26, 1888)  to  a  minimum 
of  0.6  feet  (on  August  10,  1887)  above  the  crest  of  the  dam.  (See 
Table  2.) 

The  average  water  pressure  for  the  year  in  the  supply-mains  at  the 
crossing  of  liock  Creek,  as  reported  daily  at  9  a.  m.,  was  29.93  pounds 
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per  square  inch ;  the  maximum  9  a.  m.  pressure  was  34^  pounds,  and 
the  minimum  was  (disregarding  the  exceptional  and  temporary  reduc- 
tion caused  by  the  breaking  of  the  3G-inch  main)  2d  pounds.  The  aver- 
ago  pressure  during  1887  was  31.03  pounds.    (^See  Tables  2  and  4.) 

The  following  tables,  from  which  the  items  aoove  noted  were  deduced, 
will  furnish  more  detailed  information  in  relation  to  the  same  points: 

Table  1. — Showing  hourly  flow  from  distrilmHng  reservoir  for  the  twenty-four  hours  end- 
ing June  23, 18B8. 


Date. 

FalL 

Conenmp- 

tlon 
perhoxir. 

Bate. 

Fall. 

ConBump- 

tion 
per  hour. 

June  22— 

From  6  a.  m.  to  7  a.  m 

From  7  a.  m.  to  8  a.  m 

From  8  a.  m.  to  9  a.  m 

From  0  a.  m.  to  10  a.  m 

From  10  a.  m.  to  11  a.  m 

From  11a.m.  to  12  m 

From  12m.tolp.m 

From  1  p.  m.  to  2p.ro 

From  2  p.  m.  to  3  p.  m 

From  3  p.  m.  to  4  p.  m 

From  4  p.  m.  to  5  p.  m 

From5p.m.to6p.m 

^Yom6p.m.to7p.m 

J^m7p.m.to8p.m 

Feet. 
.07 
.09 
.10 
.09 
.09 
.10 
.09 
.09 
.10 
.09 
.09 
.00 
.10 
.09 

OaOont. 
988,384 
1,269,906 
1,409,856 
1,267,834 
1,266.862 
1,406^462 
1,264,780 
1.263.708 
1,403,069 
1,261.726 
1,260,744 
1, 259. 763 
1,898,586 
1,257.690 

Jane  22— Continaed— 

From  8  p.  QL  to  9  p.  m 

From  9  p.  m.  to  10  p.  m  — 

From  10 p. m. to  11  p. m  ... 

From  11p.m.  to  12  m 

From  12  m.  to  1  a.  m 

Jane  23— 

From  I  a.m.  to  2  a.  m 

From  2  a.  m.  to  8  a.  m 

From  8  a.  m.  to  4  a.  m 

From  i  am.  to  5  a.  m 

From  6  a.  m.  to  6  a.  m 

Total 

Feet 
.09 
.08 
.08 
.08 
.08 

.07 
.07 
.08 
.09 
.08 

GaUoM. 
1,266,70& 
1,116,2.'>0 
1,116,475 
1,114,699 
1,118,923 

974,047 

978,458 

1,111.790 

1,249.887 

1.110,143 

2.08 

29,116,774 

The  outflow  during  twenty-four  hours,  as  measured  in  the  latter  part 
of  June,  for  the  past  fifteen  years  is  as  follows: 


Tear. 

Gallons. 

Year. 

Gallons. 

Tear. 

GaUons. 

1874 

15,664,848 
21,000,000 
24,177,797 
23,252.932 
24,885,946 

1879 

25,947,642 
26, 740. 188 
26.625^001 
29,727,864 
24.814.715 

1884 

24,827,013 
26, 210, 104 
25,642,476 
28,878,424 
29, 115, 774 

1875 

1880 

1885 

Ig76 

1881 

1886 

1877 

W82 

188T 

1878 

1883 

1888 
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Tasls  Il.—Showiihg^for  each  day  in  the  jtear-^a)  condition  ofwUor  at  Great  FaiU,  r« 
ingreeervoir.and  distributing  reeervoir;  (&)  heights  of  water  over  dam  at  Great  FallH 
(o)  9  a.  m.  pressures  at  Rook  Creek. 


Conditioxi  of 
water. 

Ill 

^2* 

Condition  of 
water. 

11 

i 

^1 

Condition  of 
water. 

1 

III 

^^ 

1 

1 
1 

1 

O 

ft 

1 

1 

1 

III 

ffl 

111 

1 
1 

i 

ill 

lis 

July  J 

887. 

Aaguat 

1887. 

30.5 

September.  1897 

1.... 

86 

86 

86 

.90 

29.5 

3 

80 

11 

1.00 

36 

86 

86 

.70 

as 

2.... 

86 

86 

86 

.80 

80.0 

2 

82 

9 

.90 

80.0 

36 

86 

86 

.70 

Sli 

8.... 

86 

86 

86 

.80 

80.5 

8 

86 

7 

.90 

29.0 

36 

36 

86 

.70 

&i 

4.... 

86 

86 

36 

.80 

80.5 

4 

86 

9 

.80 

29.5 

86 

36 

86 

.70 

XLS 

5.... 

86 

86 

36 

.80 

20.6 

7 

86 

12 

.80 

80.0 

86 

86 

86 

.70 

29.S 

e.... 

86 

86 

86 

.80 

30.0 

9 

30 

15 

.80 

29.5 

36 

36 

86 

.70 

29lS 

7..-. 

86 

86 

86 

.80 

30.0 

10 

86 

15 

.70 

30.0 

36 

86 

36 

.70 

S&S 

8.... 

15 

86 

86 

.80 

30.0 

13 

36 

15 

.70 

29.5 

36 

86 

86 

.70 

29i> 

9.... 

17 

86 

86 

.80 

30.0 

24 

30 

10 

.70 

29.0 

86 

36 

36 

.70 

ai 

10.... 

7 

86 

SO 

.90 

80.6 

24 

36 

23 

.60 

29.0 

86 

86 

86 

.70 

as 

U.... 

27 

86 

36 

.80 

30.0 

80 

86 

36 

.70 

29.0 

36 

36 

36 

.70 

as 

12.... 

28 

86 

36 

.60 

20.5 

12 

86 

36 

.80 

29.5 

86 

36 

86 

.70 

ai 

18.... 

88 

86 

86 

.80 

80.0 

10 

36 

86 

.80 

30.0 

26 

36 

86 

.70 

as 

U.... 

86 

86 

86 

.80 

20.0 

23 

86 

36 

.80 

80.0 

29 

86 

86 

.80 

as 

15..-. 

96 

86 

86 

.70 

80.0 

25 

30 

36 

.70 

20.5 

14 

86 

86 

.00 

ai 

16.... 

86 

86 

36 

.70 

29.5 

26 

36 

36 

.70 

29.0 

36 

36 

36 

.90 

as 

17.... 

36 

86 

86 

.70 

30.0 

24 

36 

36 

.70 

30.0 

31 

36 

86 

.80 

•3iS 

18.... 

86 

86 

86 

.70 

29.5 

26 

86 

86 

.80 

29.6 

81 

36 

36 

.90 

as 

19.... 

23 

86 

86 

.70 

29.5 

26 

.^ 

36 

.80 

30.0 

86 

36 

86 

.80 

a< 

20.,-. 

83 

86 

86 

.70 

80.0 

86 

86 

36 

.70 

30.0 

86 

36 

36 

.80 

-Kl 

21.... 

86 

86 

86 

.70 

29.5 

86 

86 

36 

.70 

30.0 

36 

3G 

36 

.80 

as 

22.-.. 

86 

86 

86 

.80 

29.5 

86 

86 

36 

.70 

28.5 

36 

36 

36 

.70 

as 

28.... 

86 

86 

86 

.80 

80.0 

36 

86 

36 

.70 

80.0 

36 

36 

S6 

.80 

as 

24.... 

8 

36 

86 

1.80 

80.0 

27 

86 

36 

.80 

29.5 

86 

30 

36 

.80 

ai 

8:::: 

2 

86 

86 

1.00 

29.5 

86 

86 

36 

.80 

29.5 

86 

36- 

30 

.fO 

Sl.« 

2 

86 

86 

1.00 

80.0 

84 

86 

36 

.80 

29.5 

86 

80 

36 

.80 

ai 

27.-.. 

1 

86 

84 

1.70 

80.0 

14 

86 

36 

.80 

29.5 

36 

30 

36 

.^0 

a< 

28.... 

1 

86 

22 

1.50 

20.5 

12 

86 

36 

.80 

31.0 

36 

86 

36 

.70 

311 

20.... 

1 

36 

20 

1.40 

80.0 

13 

86 

86 

.80 

28.0 

86 

30 

36 

.80 

as 

80.... 

2 

86 

16 

L20 

29.5 

24 

28 

86 

.80 

29.0 

34 

36 

36 

.80 

ail 

81.... 

8 

86 

15 

LOO 

81.0 

36 

26 

36 

.80 

29.0 

••"1 

October,  1887. 

NoTember,  1887. 

December,  1887. 

1.... 

86 

86 

86 

.eo 

80.0 

36 

36 

86 

.70 

80.5 

36 

36 

36 

.70 

as 

2.... 

86 

86 

86 

.80 

30.5 

86 

86 

36 

.70 

80.0 

86 

86 

36 

.70 

as 

8.... 

86 

86 

86 

.80 

30.0 

86 

36 

36 

.70 

30.6 

86 

86 

80 

.70 

ai 

4.... 

86 

86 

86 

.80 

29.5 

86 

86 

36 

.70 

31.0 

86 

36 

36 

.70 

at 

6.... 

36 

86 

36 

.80 

80.0 

36 

36 

86 

.70 

3a  5 

36 

86 

86 

.70 

ai 

6.... 

86 

86 

86 

.80 

30.0 

86 

36 

36 

.70 

81.5 

86 

86 

86 

.70 

as 

7.... 

86 

36 

86 

.80 

80.0 

36 

36 

36 

.76 

80.0 

86 

86 

36 

.70 

as 

8.... 

86 

86 

86 

.80 

80.0 

36 

36 

36 

.70 

80.5 

16 

36 

86 

.70 

as 

9.... 

86 

86 

86 

.80 

80.5 

86 

36 

36 

.70 

80.5 

86 

86 

36 

.70 

9M 

10.... 

36 

86 

86 

.70 

29.5 

86 

86 

86 

.70 

80.5 

86 

36 

36 

.70 

»5 

11.... 

86 

86 

86 

.70 

30.0 

86 

36 

86 

.70 

81.0 

86 

86 

86 

.80 

* 

12.... 

86 

86 

86 

.70 

29.6 

36 

36 

86 

.70 

31.0 

20 

86 

86 

LOO 

as 

13.-.. 

86 

86 

86 

.70 

80.0 

86 

86 

86 

.70 

81.0 

15 

86 

36 

1.00 

a* 

14.... 

86 

86 

86 

.70 

80.0 

86 

36 

36 

.70 

81.0 

4 

36 

86 

LOO 

a* 

IB.... 

36 

86 

86 

.70 

80.0 

86 

86 

86 

.70 

30.5 

4 

36 

86 

LOO 

a* 

16.... 

86 

86 

86 

.70 

8L5 

86 

86 

36 

.70 

80.5 

8 

30 

30 

1.10 

H 

17.... 

86 

86 

86 

.70 

2.95 

86 

86 

36 

.70 

30.5 

8 

20 

26 

LIO 

*! 

18.... 

86 

86 

86 

.70 

29.0 

86 

86 

36 

.70 

30.5 

3 

20 

22 

L20 

as 

19.... 

36 

86 

C6 

.70 

80.0 

86 

30 

36 

.70 

30.5 

2 

16 

20 

LIO 

»s 

20.... 

36 

86 

86 

.70 

80.5 

86 

36 

36 

.70 

30.5 

4 

20 

10 

LOO 

as 

21.... 

86 

86 

86 

.70 

80.0 

86 

36 

36 

.70 

80.5 

2 

16 

10 

LIO 

an 

22,... 

86 

86 

86 

.70 

80.0 

86 

36- 

36 

.■50 

30.5 

2 

14 

8 

LIO 

as 

23.... 

86 

86 

86 

.70 

81.0 

86 

36 

36 

.70 

80.5 

3 

13 

8 

L20 

*! 

24.... 

36 

36 

86 

.70 

80.0 

36 

36 

86 

.70 

31.0 

3 

14 

9 

1.10 

* 

26.... 

86 

86 

86 

.70 

30.0 

36 

36 

36 

.70 

31.0 

3 

12 

10 

LIO 

a^ 

26.... 

86 

86 

86 

.70 

80.0 

36 

36 

36 

.70 

30.5 

4 

9 

11 

LIO 

as 

27.... 

36 

86 

86 

.70 

20.0 

30 

36 

30 

.70 

31  0 

4 

10 

11 

LIO 

HI' 

28.... 

36 

86 

86 

.70 

80.5 

36 

3G 

36 

.70 

30.5 

4 

10 

13 

LIO 

a< 

29.... 

86 

86 

36 

.70 

30.0 

36 

30 

86 

.70 

30.  .*> 

4 

12 

13 

.80 

»! 

30.... 

86 

36 

36 

.70 

81.0 

36 

30 

30 

.70 

30.0 

4 

J2 

18 

.80 

ju 

31.... 

36 

86 

36 

.70 

30.5 

4 

12 

12 

.80 

as 

1 



*  Break  in  36-iucli  main. 
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Table  IL—Shavnng-^f&r  each  day  in  the  year— (a)  oonditian  of  water  ai  Great  Falhf  receiv- 
ing reservoir,  and  distributing  reservoir  ;  (6)  height  of  water  over  dam  at  Great  Falls; 
(o)  9  a,  m.  pressure  at  Book  Creek. 


CoDdliion  of 
water. 

^1 

CoDdiUonof    ' 
water.         | 

1 

^1 

Condition  of 
water. 

^1 

iff 
III 

i^ 

it' 

«£ 

Ul^9 

«£ 

i 

•  is 

**  s  ? 

o 

• 

1 
1 

1^8 

m 

ill 

i 

Iff 

Sgg 

^1 

III 

Q 

O 

^ 

s  ■ 

o 

O' 

^ 

7) 

o 

o 

a^ 

^^^ 

a 

O 

January,  1888. 

February,  1888.              1 

March,  1888. 

1.... 

2 

13 

15 

1.00 

29.5 

30 

36 

36 

.90 

29.5 

2 

L50 

30.0 

2.... 

2 

10 

14 

1.20 

30.0 

30 

86 

36 

.90 

29.5 

6 

L60 

30.0 

3.... 

3 

12 

12 

1.30 

29.5 

30 

80 

80 

LOO 

29.5 

6 

L40 

30.0 

4.... 

8 

13 

12 

1.40 

30.0 

36 

36 

36 

LOO 

29.5 

6 

L40 

30.5 

6.-.. 

4 

11 

9 

1.40 

30.0 

4 

86 

36 

LOO 

8L0 

6 

1.40 

80.0 

6.... 

4 

9 

9 

1.20 

80.0 

4 

80 

36 

L20 

29.5 

6 

L40 

30.0 

7.... 

4 

8 

0 

1.00 

80.0 

2 

11 

36 

L30 

20.5 

7 

L30 

30.0 

8.... 

4 

9 

8 

1.20 

8C.5 

2 

8 

36 

L30 

80.0 

7 

L20 

80.0 

9.... 

I 

11 

7 

2.00 

30.0 

2 

8 

36 

L60 

29.5 

7- 

L20 

30.0 

IC... 

1 

16 

7 

2.00 

80.0 

2 

6 

21 

LOO 

29.0 

9 

1.20 

80. 0 

11.... 

1 

10 

7 

1.90 

30.0 

2 

5 

12 

L60 

29.0 

8 

LIO 

80.6 

12.... 

2 

12 

7 

1.70 

29.0 

6 

6 

8 

L30 

29.5 

2 

2.00 

30.0 

13.... 

3 

10 

•10 

1.40 

29.5 

8 

8 

5 

L30 

29.5 

1 

2.00 

29.0 

14.... 

6 

10 

11 

1.30 

29.5 

8 

11 

5 

1.30 

29.0 

1 

L80 

29.6 

15.... 

5 

10 

12 

1.20 

30.0 

6 

12 

6 

L40 

29.5 

1 

L60 

80.0 

16.... 

5 

13 

8 

1.30 

29.5 

6 

18 

8 

LOO 

29.0 

1 

L50 

30.0 

17... 

5 

15 

8 

1.40 

29.5 

6 

14 

8 

L40 

29.0 

2 

L30 

30.5 

18.... 

7 

15 

9 

L80 

80.0 

3 

15 

10 

L70 

29.5 

2 

L50 

3L5 

19.... 

10 

16 

9 

1.20 

29.0 

3 

16 

11 

L80 

80.0 

2 

LOO 

30.0 

20.... 

20 

16 

10 

1.10 

29.5 

3 

6 

12 

2.00 

29.0 

3 

L6> 

8L0 

21.... 

17 

22 

10 

1.00 

29.0 

t 

6 

7 

2.00 

20.5 

3 

L60 

30.5 

22.... 

19 

22 

17 

1.00 

29.5 

1 

5 

8 

2.40 

29.6 

1 

2.00 

81.0 

23.... 

22 

24 

18 

1.00 

28.5 

1 

7 

b 

2.20 

80.0 

1 

2.30 

30.5 

24... 

22 

30 

18 

1.00 

29.0 

2 

8 

0 

2.00 

30.0 

1 

2.20 

30.5 

25.... 

28 

32 

20 

1.00 

29.6 

2 

6 

9 

LOO 

30.0 

1 

2.10 

3L5 

28.... 

26 

32 

26 

.90 

29.0 

1 

5 

6 

2.50 

30.5 

3 

L80 

30.5 

r.... 

20 

33 

20 

.70 

29.0 

1 

5 

6 

2.40 

30.0 

2 

L70 

31.0 

28  ... 

20 

36 

36 

.70 

28.5 

1 

5 

5 

2.10 

29.5 

3 

L70 

31.0 

29.... 

32 

36 

36 

.70 

29.0 

1 

4 

6 

L80 

29.5 

1 

1.90 

81.0 

80... 

80 
36 

36 
36 

36 
36 

.80 
.80 

29.0 
29.0 

1 
2 

2.30 
2.30 

3L5 

81 

32.0 

April,  1888. 

May,  1 

888. 

June,  1888. 

1.... 

2 

7 

4 

2.00 

8L5 

36 

36 

36 

.90 

29.5 

3 

30 

86 

LOO 

28.5 

2.... 

8 

8 

1.90 

3L0 

36 

86 

36 

.90 

^30.0 
W29. 5 

7 

35 

36 

L80 

29.0 

3..-. 

3 

9 

1.70 

3L0 

36 

36 

30 

.90 

4 

34 

36 

L80 

29.5 

4.... 

4 

10 

1.60 

30.5 

36 

36 

86 

.90 

29.5 

4 

35 

30 

L60 

2a  5 

5.... 

7 

10 

1.60 

31.0 

36 

36 

80 

.90 

30.0 

12 

30 

36 

L40 

29.0 

8... 

10 

12 

1.40 

8L0 

36 

36 

36 

.00 

30.0 

19 

30 

86 

1.30 

29.0 

7.... 

2 

13 

1.50 

30.5 

36 

36 

30 

.90 

29.5 

20 

36 

36 

L20 

29.0 

8.... 

14 

14 

LOO 

8L5 

86 

36 

36 

.80 

29.5 

21 

36 

30 

LIO 

28.5 

9  ... 

12 

12 

L70 

3L0 

36 

80 

36 

.80 

20.5 

24 

36 

36 

LOO 

29.0 

10.... 

8 

12 

L60 

IJ:? 

36 

36 

36 

.80 

20.5 

29 

30 

30 

LOO 

29.5 

11.... 

8 

12 

LOO 

36 

86 

36 

.90 

30.0 

20 

36 

36 

LOO 

28.5 

12.... 

1 

13 

L80 

30.0 

.30 

30 

30 

L20 

31.0 

32 

36 

36 

.00 

29.0 

U.... 

2 

13 

L80 

30.0 

32 

36 

36 

L20 

3L0 

34 

86 

36 

.90 

29.0 

14.... 

2 

li 

L70 

80.0 

5 

36 

30 

L20 

30.0 

36 

86 

86 

.90 

28.5 

16... 

4 

10 

L50 

32.0 

19 

36 

36 

L30 

29.0 

3 

36 

36 

LOO 

29.0 

16.... 

8 

10 

7 

L4o 

30.0 

8 

36 

36 

L30 

29.0 

6 

36 

36 

.90 

28.5 

17.... 

13 

9 

7 

L30 

80.0 

6 

36 

36 

L20 

29.0 

6 

86 

86 

.80 

30.0 

18.... 

20 

11 

8 

1.10 

80.0 

13 

86 

86 

LIO 

80.0 

12 

86 

86 

.80 

29.0 

19.... 

22 

14 

8 

L20 

80.0 

17 

36 

36 

LIO 

29.5 

31 

36 

86 

.80 

29.0 

20..-. 

25 

14 

9 

L20 

80.0 

18 

86 

36 

LIO 

30.5 

36 

36 

36 

.70 

29.6 

21.... 

16 

15 

9 

LIO 

80.0 

26 

86 

86 

LIO 

30.0 

36 

36 

36 

.60 

28.5 

22.... 

24 

13 

11 

LIO 

8L0 

31 

36 

36 

LIO 

30.0 

36 

36 

36 

.60 

28.5 

23.... 

27 

16 

13 

LIO 

80.0 

82 

36 

36 

LIO 

29.5 

36 

86 

36 

.60 

28.0 

24.--. 

30 

18 

20 

LIO 

80.0 

80 

36 

86 

LIO 

29.5 

36 

36 

36 

.60 

28.6 

25.... 

38 

17 

•     25 

LIO 

80.0 

26 

36 

36 

L20 

30.0 

36 

36 

B6 

.60 

2ao 

28.... 

36 

17 

80 

LOO 

30.0 

12 

36 

86 

L40 

30.0 

3 

86 

36 

.60 

2&5 

27.... 

36 

17 

36 

LIO 

80.0 

36 

36 

L70 

30.5 

3 

86 

36 

.70 

2&6 

38.... 

36 

25 

3G 

LOO 

29.5 

36 

86 

L70 

29.5 

13 

36 

36 

.70 

29.6 

!».... 

36 

30 

86 

.00 

80.5 

36 

30 

L70 

29.0 

6 

36 

36 

.80 

*1&6 

30.... 

86 

86 

86 

.90 

29.5 

86 

36 

LOO 

29.5 

6 

86 

86 

.80 

•20.0 

81.-.. 

36 

86 

L50 

29.5 
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Tablx  3. — {Compiled  from  Table  2)  showing  number  of  days  during  which  the  wetUrm 
clear  or  turbid  at  the  places  indicated. 


Placo. 


Clear. 


Sli] 
tarl 


r^iSf 


Turbid. 


Vr-T 

tnrlL 


Great  Falls 

Keoei vine  reservoir . . . 
Dibtribnuiig  reservoir 


IM 
250 
210 


26 
60 

52  I 


Table  4. — {Compiled  from  Table  2)  showing  number  of  days  in  each  month  in  vM 
9  a.  TO.  (pound)  pressures  were. 


Month. 

! 

S 

H 

1^ 

i 

'5 

1 

H 

1^ 

^ 

g 

6 

c 
? 

.a 
H 

H 

1 

El 

1 

r 

1887. 

July 

1 
7 

11 

11 

11 

4 

15 
15 

8 
17 

3 
15 

10  ' 

6 
13 
14 
10 

1 

3 

5 

17 
10 

1 

1 
7 
4 
2 

1 
1 
3 
2 
8 
2 

ml 
as 

114 

at 

A-Qirnst     ......... 

1 



SuDtember ........ 

1 

1 

1 

October 

2 

1 
2 

Ifovember .  -  - 

December  .r, 

1 
2 

2 

9 
6 

1 

1 

9 
16 

1 

2 

13 

3 

1888. 

JUDQI^inr 

IPebmary  • ......... 

1 
5 
7 
2 

March 

3 
2 

1 
1 

Anril 

MSy.:;;:::::":::: 

4 
11 

11 

June* 

2 

11 

fti 

' 

Total 

8 

U 

43 

81 

123 

65 

82 

8 

2 

1 

1 

1 

»i 

*  Jane  29, 18.6  ponxids;  Jane  30,  20  pounds;  occasioned  by  break  in  36-incb  main. 
List  of  aj^opriaUons  made  for  the  Washington  Aqueduct,  with  the  date  of  act  for  Ae  tan 


Date. 


Amount. 


September  30. 1850 
August  81,  18521... 

March  3, 1853 

March  8,  1855 

August  18, 1856... 

March  3, 1857 , 

June  12, 1858 

June  26,  1860 

July  4.  1864 

July  28,1866 

December  20. 1866 

March  2,  1867 

July  25, 1868 , 

March  8, 1869 

Julyl6. 1870« 

March  3.  1871 

June  10, 1872 

January  28»  1873.. 


$500 

6,000 

100, 000 

250, 000 

250,000 

,  000, 000 

801).  000 

500,000 

150.000 

142, 584 

12,000 

20,000 

52, 600 

25,000 

120, 822 

114, 106 

70, 555 

14,000 


Date. 


MarchS.  1878«..., 

Juno  23,  1874« 

March  3, 1875 

July  31, 1876 

March  3,  1877 

June  20, 1878 

March3.  18*9».... 

June  4,  1880« 

March  3,  1881 

Julyl,  1882» 

March  3.  1883 

July  6,  1884 

February  25, 1885 

July  9,  1886 

March  8, 1887.... 

Total 


%.* 

ai 

a.1 
9.1 
»,• 
ail 
ani 
ail 
311 
Si 
9,i 


3,«1 


NoTB.— Keverted  to  the  Treasury:  i$2.81,  >|46.25,  ^60.87.  *35  cents,  «$l,109.87,  •$381.06,  m.tStX 
lotal  $3,465.38.  The  balance,  $3,961,701.62,  being  the  amount  expended  to  June  80, 1888.  Since  tf 
one-half  of  the  amounts  appropriated  have  been  contributed  by  the  United  States  and  the  othat^ 
by  the  District  of  Columbia. 

The  money  statement  for  the  year  ending  Jane  30, 1888,  is  as  foUo« 

July  1, 1887,  amount  arailable |20,00(l< 

July  1,  1888,  amount  expended  during  fiscal  year. 19, 021. 94 

July  1,  1888,  outstandmg  llabinties 978.06 

ao,ooa« 
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Tlie  amount  required  for  engineering^  maintenance  and  repairs  of  the 
rasbington  Aqueducty  and  its  appurtenances^  for  the  year  ending  June 
>y  1890,  is  $20,000,  which  sum,  as  shown  by  long  experience,  is  that  re- 
(lired  tbr  the  aforesaid  purposes. 


YY2. 


SCKEASING  THE  WATER  SUPPLY  OP  THE  CITY  OP  WASHINGTON,  DIS- 
TRICT OF  COLUMBIA. 

Tliis  work  was  commenced  pursuant  to  an  act  of  Congress  approved 
illy  15, 1882,  and  includes  as  its  salient  features  (1)  raising  the  dam 
d  the  Maryland  channel  at  the  Great  Falls  of  the  Potomac,  to  an 
levation  of  148  feet  above  mean  high  tide  at  the  Washington  Navy- 
faxd,  and  its  extension  at  that  height  across  Conn's  Island  and  the 
T^irginia  channel  of  the  river ;  (2)  extending  the  Washington  Aqueduct 
rom  the  distributing  reservoir,  near  Drover's  Best,  to  the  site  selects 
6t  the  new  reservoir,  near  Howard  University ;  the  plan  adopted  for 
his  extension  being  a  tunnel  under  pressure  20,696.3  feet  long ;  (3)  con- 
itructiug  at  the  tunnel  outlet  a  reservoir  of  about  300,000,000  gallons 
sapacity ;  (4)  connecting  the  new  reservoir  with  the  existing  system  of 
^ater-mains  in  the  city  of  Washington  by  a  new  line  of  large  mains. 

Operations  during  the  past  fiscal  year  have  been  chiefly  on  the  tun- 
lel  and  reservoir,  the  dam  having  been  finished  in  August,  1886,  osid 
die  new  mains  laid  up  to  the  site  of  the  reservoir  in  1885. 

The  following  is  an  outline  of  the  history  of  operations  during  the 
jrear,  and  further  details  are  given  in  the  report  of  Lieut.  C.  McD.  Town- 
send,  Corps  of  Engineers,  submitted  herewith : 

DAM  AT  THE  GREAT  FALLS. 

Operations  on  this  portion  of  the  work  were  completed,  as  before 
stated,  during  the  fisc^  year  ending  June  30, 1887,  but  the  urgent  de- 
^ciency  bill  passed  by  Congress  early  in  tj^  present  session,  and  ap- 
proved Pebruary  1, 1888,  contained  the  following  item  of  appropriation: 

To  enable  the  Secretary  of  War  to  pay  to  Chittenden  Brothers,  contractors,  for 
money  expended  in  the  construction  of  a  dam  at  the  Great  Falls  of  the  Potomac,  over 
and  above  that  contemplated  in  the  contract  with « said  Chittenden  Brothers,  as 
amended,  the  sum  of  $15,000,  payable  from  any  unexpended  balance  of  money  appro- 
priate<^  for  the  construction  of  such  dam. 

In  accordance  with  the  foregoing,  payment  was  duly  made  to  the  said 
Chittenden  Bros,  on  the  11th  of  February,  1888.  This  was  the  only 
expenditure  made  on  account  of  the  appropriation  for  the  dam  during 
the  past  fiscal  year,  leaving  on  hand  June  30,  1888,  a  balance  of 
$4,665.52. 

"    The  total  amount  appropriated  for  this  part  of  the  work  was  $145,151, 
^nd  the  expenditures  there&om  have  been  as  follows : 

^^Paid  to  contractors  for  contract  work,  as  per  detailed  statement  in  my 

^j    last  annual  report $114,509.02 

Paid  to  contractors,  pursuant  to  special  appropriation  of  February  1, 1888 .      15, 000. 00 

.;;  Total  paid  to  contractors 129,509.02 

Expenses  of  surveys,  engineering,  superintendence,  etc 10, 976. 46 

JBalanoe  available 4,665.52 

i|  

i«  Total  appropriation 145,151.00 
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TUNNEL  FOE  AQUEDUCT  EXTJENSION. 

At  the  beginning  of  the  fiscal  year  the  tunnel  had  been  "holed" 
through,  6,110  feet  had  been  lined,  and  operations  were  in  progrea 
under  Beckwith  &  Quackenbnsb,  contractors. 

Work  under  this  contract  was  continued  until  September  30,  1887 
but  with  a  light  force,  on  account  of  the  small  balance  of  money  re 
maining  on  hand,  and  operations  were  limited  to  trimming  and  eoiarg 
ing  the  tunnel  to  the  necessary  lining  section,  and  to  placing  the  ma 
sonry  lining  in  parts  where  the  worst  character  of  rock  was  foaud 
Finally,  the  money  having  become  about  exhausted,  all  work  of  con 
struction  was  suspended  on  the  30th  of  September,  1887,  and  the  con 
tractors  were  directed  to  clear  the  tunnel  of  all  refuse  and  debris,  ii 
order  to  permit  a  final  measurement  of  the  work  done  by  them  up  U 
the  date  of  suspension.  This  having  been  accomplished,  settlemenl 
was  made  with  the  contractors,  including  a  payment  of  $78,279.51  o 
the  amount  that  had,  up  to  that  time,  been  withheld  as  a  retained  per 
centage.  This  was  done  pursuant  to  supplemental  articles  of  a^ree 
ment  dated  December  5, 1887,  which  also  provided  for  the  care  of  th< 
tunnel  during  the  period  of  suspension  of  work,  and  for  the  prelimi 
nary  work  of  pumping  the  tunnel  clear  of  water,  as  soon  as  a  new  ap 
propriation  by  Congress  should  make  a  resumption  of  active  operations 
possible.    These  articles  were  as  follows: 

Supplemental  articles  of  agreement  entered  into  this  5th  day  of  December,  eighteei 
hundred  and  eighty-seven  (1887),  between  Major  G.  J.  Lydecker,  Corps  of  £ngi< 
neers,  U.  S.  Armj,  of  the  first  part,  and  Clinton  Beckwith  and  John  Y.  Qnacken' 
bash,  partners,  aoing  business  under  the  firm  name  of  Beckwith  and  Quackenbush 
of  Mohawk,  of  the  county  of  Herkimer,  State  of  New  York,  of  the  second  part 
these  articles,  now  herein  named,  being  in  furtherance  of  and  supplementary  U 
certain  articles  of  agreement  entered  into  by  the  parties  aforesaid,  relating  to  tbi 
construction  of  a  tunnel  for  increasing  the  water  supply  of  Washington,  D.  C.«  oi 
the  29th  day  of  October,  188:),  and  to  certain  supplemental  articles  of  agreement 
concerning  the  same,  and  between  the  same  parties,  entered  into  on  the  18th  day  oi 
October,  1886.  • 

Whereas  by  reason  of  the  exhaustion  of  appropriations  heretofore  made  for  the  con 
duct  of  the  work  in  question,  it  has  become  necessary  to  suspend  active  operation 
thereon  under  the  original  and  supplemental  articles  hereinbefore  referred  to,  and  tc 
the  advantage  of  both  parties  therein  concerned  to  make  provisions  for  the  protectioi 
of  their  mutual  interests  during  the  period  of  such  suspension,  which  must  endun 
until  a  further  appropriation  by  the  Congress  of  the  U.  8.  makes  a  resumption  of  th< 
work  possible :  Therefore, 

This  agreement  witnesseth,  that  the  said  Major  G.  J.  Lydecker,  Corps  of  Engineers 
for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwith  &  Quack 
enbush,  for  themselves,  their  heirs,  executors,  and  administrators,  have  mutually 
agreed  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  oth<^ 
as  follows : 

First.  That,  in  consideration  of  the  work  already  done  to  the  satisfaction  of  thepartj 
of  the  first  part,  and  of  the  further  consideration  that  the  entire  work  in  contemplatioi 
cannot  be  completed  under  any  contract  in  which  the'parties  of  the  second  part  are  no\i 
concerned,  the  party  of  the  first  ]part  shall  surrender  and  pay  to  the  parties  of  th< 
second  part  the  sum  of  seventy-eight  thousand  two  hundred  and  seventy-nine  dol- 
lars and  fifty-one  cents  ((78,279.51)  such  sum  being  eighty-five  (85)  per  cent,  of  the 
percentage  heretofore  retained  and  withheld  from  the  parties  of  the  sei^ond  part,  ai 
a  guarantee  for  the  faithful  performance  of  their  work  as  provided  in  the  odgina] 
articles  of  agreement. 

Second.  That  the  parties  of  the  second  part  may  defer  the  removal  of  machinery, 
rubbish,  and  refuse  material  from  the  site  of  the  work  as  provided  in  the  orlgina] 
specifications  relating  thereto,  until  required  to  do  so  by  the  party  of  the  first  part, 
after  an  appropriation  for  the  resumption  of  operations  shall  have  been  made  by  Con- 
gress ;  and  when  such  removal  shall  have  been  effected  to  the  satisfaction  of  the  partj 
of  the  first  part,  final  payment  of  all  sums  justly  due  to  the  parties  of  the  second  part 
will  be  completed,  but  if  such  removal  shall  not  have  been  effected  within  thirty  (30 j 
days  after  being  ordered  the  balance  of  aU  retained  percentibges  or  other  moaeyerdae 
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tho  parties  of  the  second  part  shall  be  forfeited  to  the  United  States ;  provided  the 
order  for  such  removal  shall  not  be  given  within  five  (5)  days  after  the  award  of  a 
ne-TT  contract  for  continuing  work  on  tho  tunnel.  Aud  provided  further,  that  no  such 
order  of  removal  will  be  given  at  that  time.  (Ist)  If  the  parties  of  the  second  part 
remain  as  contractors  on  the  work,  to  complete  it,  or  (2Dd)  if  within  the  five  (5)  days 
aforesaid,  they  arrange  with  their  successors  on  the  work  for  the  transfer  to  such 
successors  of  all  responsibility  in  relation  to  such  removal,  in  a  manner  and  under 
conditions  satisfactory  in  all  respects  to  the  party  of  the  first  part;  whereupon,  in 
either  of  these  two  cases,  final  settlement  on  account  of  contracts  now  existing  will 
be  made  in  such  manner  as  may  then  to  be  found  Just  and  proper. 

Third.  That  the  pumping  machinery  at  Foundry  Branch  and  Rock  Creek  shafts 
shall  be  kept  in  proper  working  order  for  service  at  all  times  by  the  parties  of  tho 
second  part,  so  that  it  may  be  at  any  time  put  into  active  operation  on  the  orders  of 
the  party  of  the  first  part ;  and  to  that  end  there  shall  be  in  daily  service  on  the  work 
one  competent  engineer  (who  shall  also  be  a  machinist),  whose  duty  it  shall  be  to  euro 
for  such  pumping  machinery,  and  who  shall  receive  as  compensation  for  such  service 
from  the  party  of  the  first  part  the  sum  of  sixty  dollars  ($60.00)  for  each  calendar 
Inonth,  to  date  from  the  day  on  which  these  articles  of  agreement  may  go  into  effect, 
as  hereinafter  provided. 

Fourth.  That  the  party  of  the  first  part  shall,  at  his  option,  put  into  active  service 
the  pumping  machinery  at  both  or  either  of  the  two  shafts  named  in  the  foregoing 
paragraph  at  any  time  during  the  suspension  of  work  hereinbefore  referred  to,  paying 
to  the  parties  of  the  second  part  the  sum  of  three  dollars  ($3.00)  for  each  day  of  twenty- 
four  (24)  hours  that  each  set  of  pumping  machinery  shall  be  in  active  use.  It  being 
understood  that  the  party  of  the  first  part  shall  control  and  pay  for  all  necessary  op- 
erating expenses  in  connection  with  such  active  pumping  operations. 

It  is  nnderstood  and  agreed  that  nothing  herein  contained  shall  be  construed  to  re- 
lease from,  or  add  to,  any  obligation,  liability,  right,  or  duty  devolving  on  either  party 
under  the  operations  of  the  two  several  articles  of  agreement,  to  which  the  foregoing 
are  supplemental. 

It  is  further  understood  that  these  supplemental  articles  of  agreement  are  to  be- 
come operative  only  when  approved  by  the  Chief  of  Engineers  and  the  Secretary  of 
War,  and  if  not  so  approved  to  be  void  and  of  no  effect  whatever. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals  the 
date  first  hereinbefore  written. 

G.  J.  Ltdecker,  [seal.] 

Major  of  Engineers,  U.  8,  A, 

BeCKWITH  &  QUACKENBUSU*.      [SEAL.] 

Witnesses : 

Simon  Newton. 
John  M.  Laskey. 

Office  Chief  of  Engineers, 

U.  S.  Army, 
December  15,  1887. 


Approved. 

[Second  indonement.] 
Approved. 


Chas.  W.  Raymond, 
Acting  Chief  of  Engineers, 


War  Department, 

December  19,  1887. 

R.  Macfekly, 
Acting  Secretary  of  War. 


After  thesaspension  of  work  the  taimel  was  allowed  to  fill  with  water, 
thereby  avoiding  the  expense  of  pamping  operations  and  providing  a 
moderate  test  of  the  strength  of  lining  already  constructed  iu  resisting 
the  outward  pressure  of  water. 

The  act  of  Congress— general  deficiency — approved  March  30, 1888,^ 
included  the  following  item  Qf  appropriation : 

To  enable  the  Secretary  of  War  to  complete  the  work  of  increasing  tho  water  sup- 
ply of  tlm  ciry  of  WoMhiu^tou,  under  the  act  entitled  *'Arj  act  to  iurreuse  the  water 
•tupply  of  the  city  of  Washington,  and  for  other  purposes,"  approved  July  iifreenth, 
eighteen  hundred  and  eighty-two,  namely :  For  ^.ompletion  of  lining  of  the  tunnel, 
two  hundred  and  ninety-seven  thousand  seven  hundred  and  fifty  dollars  ,*  for  complete 
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ing  shafts,  west  connection,  and  for  snperintendence  and  engineering,  thirty -fieTcn 
thousand  two  hundred  and  fifty  dollars ;  and  for  general  contingencies  of  tlie  wort, 
twenty  thousand  dollars ;  in  all,  three  hundred  and  fifty-five  thousand  dollars ;  all  oi 
said  work  to  he  completed  by  November  first,  eighteen  hundred  and  eighty-eight; 
said  sum  to  be  subject  to  all  the  provisions  and  restrictions  of  the  said  act  of  July 
fifteenth,  eighteen  hundred  and  eighty -two,  and  of  the  act  approved  July  fiftli,  eight- 
een hundred  and  eighty-four,  making  appropriations  for  the  expenses  of  the  g^ovem- 
ment  of  the  District  of  Columbia,  as  to  its  apportionment  and  settlement  between 
the  United  States  and  the  District  of  Columbia,  and  €he  refunding  thereof.  Th« 
work  above  provided  for  to  be  done  under  the  contract  heretofore  made,  or  by  & 
reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be  most  promotive  of  the 
interest  of  the  Government :  JPravidedf  That  no  contract  shall  be  made  at  prices  greater 
than  the  prices  allowed  under  contract  under  which  work  has  been  heretofore  done 
on  said  tunnel. 

Immediately  on  the  passage  of  this  act  the  necessary  measures  for 
resuming  operations  at  the  earliest  day  possible  were  inaugurated.  To 
this  end  the  work  of  pumping  out  the  tunnel  was  commenced  at  once, 
under  the  supplemental  articles  of  agreement  hereinbefore  quoted,  and 
additional  articles  were  entered  into  with  the  same  contractors,  tor  com- 
pleting the  work  of  lining.  One  of  the  most  urgent  reasons,  if  not 
indeed  the  controlling  one,  for  continuing  the  same  contractors  on  the 
work,  was  a  proviso  in  the  act  of  appropriation,  which  required  the 
completion  of  the  work  by  November  1, 1888.  It  was  clearly  impossible 
to  comply  with  this  requirement,  but  quite  evident  that  the  nearest  ap- 
proach thereto  would  be  by  avoiding  the  long  delay  that  would  neces- 
sarily follow  advertisement  for  new  bids,  a  reletting  of  the  work,  and 
the  establishment  thereon  of  new  contractors  and  a  new  working  plant 

These  articles  of  agreement  are  as  follows : 

Supplemental  articles  of  agreement  entered  this  8th  day  of  May,  eiji^hteen  hundred 
and  eighty-eight  (1888),  between  Major  G.  J.  Lydecker,  Corps  of  Engineers,  U.  S. 
Army,  of  the  first  part,  and  Clinton  Beckwith  and  John  V.  Quackenbnsh,  partners, 
doing  business  under  the  firm  name  of  Beckwith  <&  Quackenbnsh,  of  Mohawk,  of 
the  county  of  Herkimer,  State  of  New  York,  of  the  second  part ;  these  articles, 
now  herein  named,  being  in  furtherance  of  and  supplementary  to  certain  articles 
of  agreement  entered  into  by  the  parties  aforesaid,  relating  to  the  construotion  of  a 
tunnel  for  increasing  the  water  supply  of  Washington,  D.  C.,  on  the  29th  day  of  Oe- 
t<A>er,  1883,  and  to  certain  supplemental  articles  of  agreement  concerning  the  same, 
and  between  the  same  parties,  entered  into  on  the  18th  day  of  October,  1886,  and  on 
the  6th  day  of  December,  1887. 

Whereas  the  urgent  deficiency  act  of  Congress  approved  March  30th,  1888,  appro- 
priates the  sum  of  |355,000  for  completing  the  Washington  Aqueduct  Tunnel,  hereto- 
fore in  process  of  construction  under  the  contract  and  supplemental  articles  of  agree- 
ment above  named ;  and  whereas  said  act  provides :  1st.  That  all  the  work  shall  be 
completed  by  November  1st,  18^ ;  2d.  That  it  may  be  done  under  the  contract  here- 
tofore made  or  bv  a  reletting,  as  in  the  discretion  of  the  Secretary  of  War  shall  be 
most  promotive  of  the  interest  of  the  Government ;  and,  3d.  That  no  contract  shall 
be  made  at  prices  greater  than  the  prices  allowed  under  contract  under  which  work 
has  been  heretofore  done  at  the  tunnel.  And  whereas  the  Secretary  of  War  has  de- 
termined that  it  will  be  most  promotive  of  the  interest  of  the  United  States  to  com- 
plete the  said  tunnel  work  under  the  contract  and  articles  supplemental  thereto  here- 
inbefore referred  to ;  provided  the  parties  thereto  subscribe  to  the  conditions  here- 
inafter named :   Therefore, 

This  agreement  witnesseth  that  the  said. Major  G.  J.  Lydecker,  Corps  of  Engineers, 
for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Beckwith  &  Qnaoken- 
bush,  for  themselves,  their  heirs,  executors,  and  administrators,  have  matually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other 
as  follows : 

FiraU-^ThAt  the  parties  of  the  second  part  shall  continue  to  completion,  so  far  as 
the  money  already  appropriated  shall  suffice,  the  work  on  the  tunnel  aforesaid.  It 
being  expressly  understood  that  the  parties  of  the  second  part  will  use  all  means  in 
their  power  to  complete  the  work  by  the  1st  day  of  November,  1888,  and  that  all  in- 
structions from  the  party  of  the  first  part,  concemine  the  steps  to  be  taken  to  secure 
completion  on  said  date,  shall  be  promptly  obeyea  and  rigidly  adhered  to.  It  is 
understood  that  the  tunnel  lining  to  be  done  under  these  supplemental  articles  of 
agreement  will  inolode  three  classes,  viz :  Ist.  Brick  arch,  side-wall,  and  invert,  mioli 
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as  bas  heretofore  been  applied  to  the  work,  substantially  as  shown  on  tracing  hereto 
attached,  in  section  marked  ^'A.''  '2d.  Kubble  masonry  side- walls,  and  two-ring  brick 
arch,  substantially  as  shown  on  tracing  hereto  attached,  in  section  marked  **  B."  3d. 
Bobble  masonry  side- walls,  and  three-ring  brick  arch,  substantially  as  sho^n  on 
tracing  hereto  attached,  in  section  marked**  C."  The  backing  in  all  cases  to  be  of 
rubble  masonry  such  as  called  for  in  previous  article  of  agreement.  The  rubble 
masonry  side- walls  contemplated  herein  will  be  not  less  than  eighteen  (18)  inches  in 
thickness,  and  constructed  throughout  in  accordance  with  the  following : 

Specifications  f&r  rubble  side-walU, — The  rubble  side-walls  provided  for  in  these  arti- 
cles will  be  constructed  of  clean,  sound,  and  durable  stone,  selected  for  tho  purpose. 
They  must  be  carefully  laid  in  cement  mortar,  in  such  manner  as  to  fit  approximately, 
being  roughly-shaped  with  the  hammer  if  necessary  to  make  such  fit.  Mortar  mnst 
be  freely  used,  so  as  to  solidly  fill  all  spaces  between  stones  and  to  bulge  out  beyond 
the  face  joints  when  the  stone  is  placed  in  position,  the  object  being  to  make  the  wall 
as  nearly  water-tight  as  possible.  The  face  of  the  wall  must  be  laid  true  to  the  lines 
given,  and  so  that  projections  shall  not  extend  more  than  one  and  one-half  (li)  inches 
beyond  the  designated  plane  of  the  face.  The  facing  joints  shall  be  neatly  outlined 
.  and  finished,  and  the  top  of  the  wall  shall  be  truly  leveled  to  the  spring  of  the  brick 
arch. 

It  is  further  agreed  that  payment  for  the  aforesaid  work  of  lining  shall  be  as  fol- 
lows: For  full  lining  of  Ist  class,  forty  dollars  ($40)  per  linear  foot  of  tunnel  so  lined ; 
for  lining  of  2d  class,  twenty-four  dollars  and  fifty  cents  ($24.50)  per  linear  foot  ot 
tunnel  so  Une'l  i  for  lining  of  3d  class,  twenty-eight  dollars  and  fifty  cents  ($28.50) 
per  linear  foot  of  tunnel  so  lined.  The  prices  aforesaid  being  no  greater  than  those 
allowed  nnder  tho  contract  under  which  work  has  heretofore  been  done  on  the  tunnel, 
and  such  as  will  insure  the  completion  of  the  work  within  the  limits  of  the  sum  ap- 
propriated therefor.  It  is  expressly  understood  that  the  prices  paid  as  above  include 
compensation  for  all  work  and  material  necessary  for  the  solid  lining  of  the  tnnnol 
in  the  several  classes,  as  well  as  the  work  of  enlarging  the  tunnel  from  the  normal 
cross-section  to  that  required  for  placing  the  designate  lining. 

It  is  further  stipulated  and  agreed  that  all  brick- work  in  the  lining  of  the  tunnel 
shall  be  done  by  expert  brick  masons,  and  that  the  stone- work  of  said  lining  shall  be 
done  by  expert  stone  masons. 

In  consideration  of  the  first  proviso  of  the  urgent  deficiency  act  hereinbefore  named, 
it  is  also  understood  and  agreed  that  if  work  on  the  tunnel  is  not  completed  by  the 
1st  day  of  November,  1888,  the  parties  of  the  second  part  may,  at  their  option,  con- 
tinue to  prosecute  the  work  witnin  the  limits  provided  for  by  the  appropriation  of 
$355,000  made  by  Congress  in  the  act  herein  named,  but  no  payment  for  such  work 
done,  or  material  furnished,  after  said  date,  shall  be  made  until  Congress  shall  have 
extended  the  time  for  the  completion  of  the  work,  unless  the  Secretary  of  War  shall 
then  determine  that  the  time  ror  completion  under  these  articles  of  agreement  may 
be  extended,  and  shall  thereupon  expressly  authorize  payment  to  be  made,  in  the 
usual  manner,  for  the  work  done  during  the  period  of  extension. 

It  is  further  understood  and  agreed  that  nothing  herein  contained  shall  be  construed 
to  release  from,  or  add  to,  any  obligation,  liability,  right,  or  duty,  involved  in  the  origi- 
nal contract  of  October  29th,  188:^,  or  any  article  of  agreement  supplemental  thereto,  so 
far  as  concerns  the  parties  in  interest,  except  as  specifically  provided  in  these  final 
supplemental  articles  now  signed  and  dated  this  8th  day  of  May,  1888,  which  said 
final  articles  are  to  become  operative  only  when  approved  by  the  Chief  of  Engineers, 
U.  8.  Army,  and  the  Secretary  of  War. 

In  witness  whereof  the  undersigned  have  hereunto  placed  their  hands  and  seals 
the  date  fiist  hereinbefore  written. 

G.  J.  Ltdecker,  [seal.] 

Major  of  Engineers,  U.  8.  A. 

BECKWITH  &  QUACKENBUSIC.      [SEAL.] 

Witnesses : 
Simon  Newton, 
John  M.  Lasket. 

Approved  May  9, 1888.  J.  C.  Duaxe, 

Brig,  Gen,,  Chief  of  Engineers, 

f  First  indonenient] 

War  Department,  May  10,  1888. 
Approved. 

William  C.  Endicott, 

Secretary  of  fVar. 

It  will  be  observed  that  the  above  articles  provide  for  three  classes 
of  lining:  (1)  ''Brick  arch,  side-wall,  and  invert,  such  as  has  heretofore 
been  applied  to  the  work ;  ^  this  will  cost  $40  per  linear  foot,  and  was 
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designed  to  be  used  in  only  about  325  feet  of  the  Mngtli  then  remain- 
ing to  be  lined.  (2)  '*  Bubble  side-Valls,  and  two-nng  brick  arch,''  cost- 
ing $24.50  per  linear  foot,  and  designed  for  about  11,354  feet.  (3)  "  Kab- 
ble  masonry  side-walls,  and  threering  brick  arch,"  costing  $28.50  per 
linear  foot,  and  designed  for  a  few  short  sections  of  tunnel,  aggregrating 
in  length  about  250  feet. 

The  tunnel,  having  been  cleared  of  water,  showed  that  no  damage  had 
been  done  by  allowing  it  to  fill ;  the  working  plant  was  put  in  order, 
the  work  of  placing  lining  was  resumed  in  the  latter  part  of  May,  and 
operations  to  that  end  are  now  in  progress  in  all  sections  of  the  tanneL 
The  total  length  of  tunnel  lined  during  the  year  was  only  3,959.5  linesir 
feet,  but  of  this  1,186  were  placed  during  the  past  month.  (June,  1888). 
The  total  length  lined  to  June  30, 1888,  is  10,099^  feet,  and  there  then 
remained  10,026.8  feet  to  be  lined. 

The /contractors  have  as  yet  by  no  means  made  such  arrangements  as 
are  requiste  to  finish  the  entire  work  at  the  earliest  possible  date,  in 
spite  of  repeated  directions  from  this  office  having  that  object  in  view; 
especially  has  progress  in  the  heading  east  from  Foundry  Branch  work- 
ing shaft  been  unsatisfactory,  less  lining  having  been  placed  in  that 
section  than  in  any  other^  whereas  the  greatest  distance  to  be  lined  is 
in  that  one.  It  is  hoped  and  belived,  however,  that  the  contractors  will 
soon  see  the  necessity  of  changing  their  course  in  this  respect,  and  cM>m- 
ply  with  the  directions  given  for  their  guidance,  and  thereby  avoid  the 
stipulated  i)enalty  of  persistent  refusal  to  comply  with  the  requirements 
of  their  contract. 

The  total  estimate  of  work  done  by  the  contractors  on  the  tannel  up 
to  June  30, 1888,  is  as  follows : 

76,161  cubic  yards  excavation  in  tunnel,  at  $8 *..  ^09,28aOO 

2,148.75  cubic  yards  earth  excavation  in  shafts,  at  $6 12,  b92.50 

2,676  cubic  yards  rock  excavation  in  shafts,  at  $10 26, 760. 00 

10,891  cubic  yards  brick  masonry  in  tunnel,  at|l4 152,474.00 

2,339  cubic  yards  concrete  masonry  in  tunnel,  at  $5 11,695.00 

4,986.72  cubic  yards  dry-stone  packing  in  tunnel,  at  $2.50 12,  .341.80 

383  cubic  yards  brick  masonry  in  shafts,  at  |18 6, 8JM,  00 

600  cubic  yards  concrete  masonry  in  shafts,  at  $5 3, 000. 00 

930  cubic  yards  dry-stone  packing  in  shafts,  at  $2.50 2, 32o.  00 

444  linear  feet  air-shafts  complete,  at  $15 0,660.00 

637.78  cubic  yarc^s  extra  excavation,  at  $1 .50 956. 67 

15,926  cubic  yards  rubble  masonry  in  tunnel,  at  $4.75 75,648.50 

1,295  linear  feet  tunnel  lining,  second  class,  at  $24.50 31, 727.50 

Total  for  contract  work 952,662.97 

Payment  on  account  of  the  above  has  been  made  to  contractors  as 
follows : 

On  monthly  estimates $857,396.68 

85  per  cent,  of  retained  percentages  on  work  done  prior  to  September  30, 

1887 78,279.51 

Balance  due  on  contract  work 16,986.78 

952,662197 

The  cost  of  work  done  during  the  past  year,  included  in  above  state- 
ment, was  $124,417.70. 

In  addition  to  the  above  total,  there  have  been  expended  for  aque- 
duct extension  the  following  sums : 

For  west  connecting  conduit  (1886) $5,005.58 

For  pumping  during  suspension  of  operations  in  1886 7, 035. 00 

For  pumping  under  supplemental  articles  dated  December  5,  1887 2, 880. 36 

For  engineering,  superintendence,  and  contingencies,  including  cost  of  pre- 
liminary surveys  and  examinations  ( 1882-1888) 44, 339. 45 

59.210.39 
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This,  added  to  the  total  cost  of  work  done  under  contract  ($952,662.97), 
makes  the  grand  total  of  expenditures  up  to  June  30, 1888,  including 
outstanding  liabilities  and  retained  percentages,  $1,011,873.36. 

The  appropriations  have  been  as  follows : 

Act  approved  July  15, 1882 $599,534.55 

Act  approved  March  *i6, 1886  (pumping) 5,000.00 

Act  approved  AugoBt  4, 1886 395,000.00 

Act  approved  March  30,  1888 355,000.00 

Total 1,354,534.55 

Deducting  therefrom  the  total  expenditures  and  liabilities  for  work 
already  done  to  June  30, 1888,  $1,011,873.36,  the  balance  available  at  that 
date  was  $342,661.19,  the  expenditure  of  the  greater  part  of  which  is  pro- 
vided for  by  existing  contracts.  As  nearly  as  can  now  be  determined 
this  sum  will  suffice  for  the  completion  of  the  work,  in  all  its  essential 
features,  wherefore  no  estimate  for  any  additional  appropriation  is  sub- 
mitted at  this  time. 

NEW  BBSBRVOIB. 

The  contract  with  Maloney  &  Gleason  for  the  completion  of  this  part 
of  the  work  expired  June  30, 1887,  at  which  time  there  remained  about 
50,000  cubic  yards  of  excavation  and  12,000  square  yards  of  slope  pav- 
ing, together  with  a  small  amount  of  sodding,  to  be  done,  in  order  to 
complete  so  much  of  the  reservoir  as  it  was  proposed  to  do  under  the 
contracts  mentioned  above.  Accordingly,  it  was  determined  to  make  a 
further  extension  of  time,  and  this  was  done  subject  to  the  condition 
that  the  contractors  should  forfeit  to  the  United  States  the  sum  of  $300 
for  each  calendar  month  during  the  period  of  suspension,  pursuant  to 
the  following  supplemental  articles  of  agreement: 

Supplemental  articles  of  agreement  entered  into  this  20th  day  of  July,  eighteen  hun- 
dred and  eightynseven  (1887).  between  Major  G.  J.  Lydecker,  Corps  of  Engineers, 
U.  S.  Army,  of  the  first  part,  and  Patrick  Maloney  and  Andrew  Gleason,  partners, 
doing  business  under  the  firm  name  of  Maloney  &.  Gleason,  of  Washington,  of  the 
T>i8trict  of  Columbia,  of  the  second  part: 

Whereas,  on  the  30th  day  of  October,  1883,  the  parties  above  named  entered  into  a 
contract  for  the  construction  of  a  reservoir  for  increasing  the  water  supply  of  Wash- 
ington, D.  C,  whereby  it  was  provided  that  the  work  should  be  completed  by  or  be- 
fore the  3fH;h  day  of  June,  1885. 

And  whereas  the  time  for  completing  the  aforesaid  work  has,  by  successive  exten- 
sions, been  prolonged  to  June  30, 1887 — at  which  date  the  same  was  still  unfinished — 
and  the  parties  of  the  second  part  had  made  application  for  additional  time  in  which 
to  complete  the  work  aforesaid ; 

Therefore  this  agreement  witnesseth  that  the  said  Major  G.  J.  Lydecker,  Corps  of 
Engineers,  for  and  in  behalf  of  the  United  States  of  America,  and  the  said  Maloney 
&-  Gleason,  for  themselves,  their  heirs,  executors,  and  administrators,  have  mutually 
agreed,  and  by  these  presents  do  mutually  covenant  and  agree,  to  and  with  each  other, 
as  follows : 

That  in  consideration  of  a  further  extension  of  time,  whereby  the  party  of  the  second 
part  may  be  allowed  the  additional  period  of  four  (4)  calendar  months  (viz,  from  June 
30, 1887,  to  October  31,  1887)  within  which  to  complete  so  much  of  the  work  on  the 
reservoir  aforesaid  as  shall  be  required  of  said  party  of  the  second  part  by  the  party 
of  the  first  part,  the  party  of  the  second  part  shall  forfeit  to  the  United  States  the 
sum  of  three  hundred  dollars  ($300.00)  per  month  during  each  month  of  such  period 
of  extension  in  order  to  make  good,  in  part,  the  additional  cost  of  supervision  and  in- 
spection to  which  the  United  States  will  be  subj<>ctcd  by  reason  of  such  extension ; 
and  the  said  sum  of  $300.00  shall  be  deducted  monthly  from  the  amounts  found  due 
to  the  parties  of  the  second  part,  for  each  calendar  month,  or  part  thereof,  during 
which  operations,  under  the  original  contraet  hereinbefore  referred  to,  dated  October 
30, 1883,  and  under  these  supplemental  articles  of  agreement,  shall  be  continued. 

It  is  farther  understood  and  agreed  that  all  provisions  of  the  original  contract 
aforesaid^  not  inconsistent  with  these  supplemental  articles  of  agreement,  shall  re- 
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main  of  full  force  and  (effect,  and  that  nothing  herein  contained  or  implied  shall  hmi 
the  United  States  to  allowing  the  parties  of  the  second  part  any  additional  time  u 
which  to  complete  all  the  work  required  of  them  under  the  said  original  contract. 
In  witness  whereof  the  nndersigned  have  hereunto  placed  their  hands  and  seals  tlu 
date  first  hereinhefore  written. 
Witnesses : 

Simon  Newton.  G.  J.  Lydeckkr.  [skal.] 

Major  Engineers,   U.  S.  A, 
Jno.  C.  Fat.  ?  Malonby  &  Glea^on.    [seal.] 

John  P.  Shepperd.  > 

Office  Chief  of  Engineers/ 

U.  S.  Armt, 
July  26,  1887. 
Respectfully  submitted  to  the  Secretary  of  War,  with  recommendation  for  appxovil 

•  •«»#«  • 

J.  C.  DuAira, 
Brig.  Gen,,  Chief  of  Enginegrt, 

War  Department,  July  28,  188T. 
Approved :    By  order  of  the  Secretary  of  War. 

Sam'l  Hodgrins, 
Acting  Chief  CUrh. 

Work  was  continued  until  October  31, 1887,  when  the  desired  resaltj 
having  been  accomplished,  operations  under  contract  with  Maloney  & 
Gleason  were  closed,  and  after  considerable  expenditure  of  time  in  snr 
veyB  and  recomputations  for  final  settlement,  payment  was  made  Marcl 
19, 1888.  This  settlement  was  not  satisfactory  to  the  contractors,  aik 
they  have  since  that  time  presented  claims  for  additional  compensation 
the  consideration  of  which  is  now  pending. 

The  total  estimate  for  work  done  by  the  contractors  on  the  reservoi 
to  the  date  of  stopping  work,  and  which  was  the  basis  of  settlement  will 
them,  was  as  follows : 


Items. 


Work  done. 


To  June 
30, 1887. 


During 
year  end- 
ing Jnne 
80,  1888. 


Total. 


JPriceper 
[yiud,eto. 


Cart. 


Excavation,  cnbic  yards 

Puddling,  cable  yards 

Sodding,  sqaare  yards 

Cut  Btone  masonry,  en  bio  yards  . . 

Brick  masonry,  cnblo  yards 

Concrete  masonry,  cubio  yards... 

Kabblo  masonry,  onbio  yards 

Trap-rock  lining,  square  yards... 
BroKen  stone  linmg,  onbio  yards . 

PaviDg,  square  yards 

Coping,  linear  feet 

Cast-iron  drains,  linear  feet 

Pineplank,  Mfeet»B.M 


828,616 
61,117 


4.6 

930 

9,000 

104 

6,077 

10,177 

62,600 

40.9 

882 

90,038 


44,122 

215 

7,440 


2,126 
9,342 


872,637 

61, 332 

7,440 

4.6 

930 

9,090 

104 

6,077 

12,303 

62,032 

40.9 

882 

90,033 


$0.30 

.40 

.20 

15.00 

9.00 

5.50 

6.00 

1.00 

2.00 

.28 

6.00 

.75 

30.00 


$261^T9L1 

24.632.S 

],4^fl 

67.5 

R.S7QL0 

53,295.6 

624  J 

a.077.C 

24, 606.  e 

17,868.1 

204.3 

286.5 

2.700.1 


400,4JJ.3 


Amount  of  forfeit  to  the  United  States  for  nart  cost  of  'snpervision  and  inspection,  m  per 

supplemental  articles  of  agreement  dated  July  12,  1887 01«200lS 

Amount  paid  contractors 890,212:1 

400,412.3 

Of  the  above  total  $21,678.36  is  for  work  done  dnring  the  i>a8t  :fi8c» 
year.  In  addition,  there  has  been  exi>ended  for  stone,  trap-rock,  and 
brick  famished  to  contractors  $43,032.90,  and  for  surveys,  engineering 
contingencies,  etc.,  since  the  beginning,  the  sam  of  $62,684.^,  making 
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the  total  expenditures  to  Jane  30, 1888,  $504,929.88,    The  appropria- 
lions  have  been  as  follows : 

Act  approved  Joly  15, 188S2 $431,273.76 

Act  approved  August  4, 1896 160,000.00 

Total.. 591,273.75 

Deducted  therefrom  the  total  of  expenditures  ($504,9*2t).88)|  the  balance 

available  for  completing  the  work  at  the  close  of  the  fiscal  year  was. .      86, 343. 87 

In  order  to  complete  this  part  of  the  work  to  the  extent  necessary  for 
service  in  connection  with  the  increased  water  supply,  a  gatehouse 
(combining  influent  and  effluent)  is  to  be  built,  the  side  slopes  of  reser- 
voir in  vicinity  of  gate-house  graded  and  paved,  and  the  circulating 
conduits  built.  The  balance  of  appropriation  in  hand  will  probably  be 
sufficient  for  the  work  above  indicated.  After  that  is  done,  requisite 
means  for  fencing  and  for  properly  finishing  the  grounds  about  the 
reservoir  should  bid  provided,  but  it  is  not  deemed  expedient  to  submit 
any  estimate  therefor  at  this  time. 

The  only  payment  for  land  during  the  year  was  that  of  May  26,  to 
Martha  J.  Goston,  for  $77.50,  on  account  of  land  to  extend  aqueduct. 
All  previous  payments  are  given  in  the  Annual  Reports  of  the  Chief  of 
Engineers  for  1885, 1886,  and  1887.  Of  the  sum  originally  appropriated 
($45,000),  to  pay  for  land  and  water  rights  at  the  Great  Falls,  only 
$117.96  has  been  expended,  as  stated  in  previous  reports,  no  expendi- 
ture having  been  made  therefrom  during  the  past  year.  The  settle- 
ment of  questions  concerning  these  matters  is  still  pending  in  court,  in 
charge  of  the  Attorney-General. 

The  total  expenditures  made  from  this  office  on  account  of  land  con- 
demnation up  to  JuneSO,  1888,  is  as  follows : 

For  "land  to  extend  aqueduct'' $26,439.51 

For  "land  for  reservoir" 209,435.72 

For  "  water  rights  and  land  to  extend  dam  at  Great  Falls  " 117. 96 

The  balances  of  appropriations  available  for  the  above-named  pur- 
poses, June  30, 1888,  were  as  follows  : 

For  "land  to  extend  aqueduct" |24,930.49 

For  "land  for  reservoir" 814.28 

For  "  water  rights  and  land  to  extend  dam  at  Great  Falls" 44,882.04 

MAIN  CONNECTIONS. 

No  work  has  been  done  on  the  main  connections  during  the  year. 
In  July  a  small  force  was  employed  to  remove  the  75-inch  pipe,  which 
had  been  left  on  the  grounds  of  the  Howard  University,  to  the  site  of 
the  new  reservoir,  at  an  expense  of  $19.40 ;  the  only  disbursement  dur- 
ing the  year. 

The  total  expended  on  account  of  main  connections  to  June  30, 1888, 
were  as  follows: 

For  water-wipe,  valves,  and  special  castings $122,029.78 

For  pay-roUs  for  labor,  superintendence,  etc 25,641.42 

For  materials,  tools,  supplies,  etc 11,800.49 

For  hauling  pipe  from  cfepots,  etc 3,939.13 

Total 163,410.82 

The  original  appropriation  was  $165,400,  and  the  balance  now  avail- 
able is  $1,989.18,  which  will  probably  suffice  to  complete  this  part  of 
the  work  by  making  proper  connection  with  the  gate-house  'when  built. 
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The  following  is  an  abstract  of  contracts  for  increasing  the  watG 
supply  of  Washington,  D.  C,  in  force  during  the  fiscal  year  endiag 
June  30, 1888- 

For  <unne2.— Beck  with  &  Qaackenbosh,  of  Mohawk,  N.  Y.,  contractors ;  date  ol 
contract,  October  29, 1883 ;  dates  of  supplemental  contracts,  October  18, 1886,  Dec«n- 
ber  5,  1887,  and  May  8,  1888.  The  specified  time  for  completing  work  under  these 
several  contracts  is  November  1,  1888,  but  it  is  not  deemed  possible  to  do  so  within 
that  limit  of  time. 

For  reserToir.— Maloney  &,  Gleason,  of  Washington,  D.  C,  contractors ;  date  of  orig- 
inal contract,  October  30,  1883 ;  expired  June  30,  1887,  and  extended  under  sapple- 
mental  articles  of  agreement  dated  July  20,  1887^  to  October  31,  1887. 

The  following  is  a  money  statement  for  the  fiscal  year  ending  Jum 
30,1888: 


Title  of  appropriation. 


Land  to  extend  aquedact 

Extension  of  aqaedact 

Main  connectioDH 

Land  for  re«ei  voir 

Constmcting  reaervoir  and  icate- 

bonse , 

Water  ricrhta  and  land  to  extend 

dam  at  Great  Falls 

Completion  and  extension  of  dam 

at  Great  Falls 

Aggregate 


Amount 
unexpended 
July  1, 1887. 


$25,007.99 

*355,000.00> 

241. 777. 245 

2,008.58 

814.28 

150,640.50 

44.882.04 

19,666.62 


848,802.24 


Expended 

dnnng  the 

jear. 


$77.50 

210,207.97 

19.40 


73,302.72 


15,000.00 


296,607.59 


Amonnt 
unexpended 
June  30, 1888. 


$24,090.40 

386.569.27 

1,980.18 
814.28 

86,343.87 

44, 882. 04 

4,665.52 


650,194.65 


Outstanding 
liabilities,  in- 
cluding re- 
tained per- 
oentagea. 


$43,908.08 


43,908.08 


Anaouat 

avaiiabfe 
Jan«3a. 


$24. 93a  4 

342,66LIS 

1.9R9L1S 

811.  S 

86. 343.  S? 
44,g«S.« 

4,G6rkSa 


506,28&5: 


*  Appropriated  by  act  of  March  30, 1888. 

The  above  statement  has  reference  only  to  disbursements  made  from  this  office ;  ii 
addition,  the  sam  of  $611.24  was  disbursed  directly  from  the  United  States  Treaaorr 
Department  for  advertising^  bnt  I  have  not  been  advised  as  to  what  specific  item  of 
appropriation  sach  expenditnre  was  charged.  It  related  to  the  acquisition  of  land 
and  water  rights,  and  is  supposed  to  have  been  charged  accordingly.  Deducting  thU 
amount  ($611.24)  from  the  total  available  June  30, 188B  ($506,280.57),  leaves  $505,675.33: 
of  this  amonnt  an  expenditure  of  the  greater  part  of  the  balance  applicable  to  tin 
extension  of  the  aqueduct  ($342,661.19)  is  contemplated  under  existing  contracts. 


report  op  uietjtbnant  c.  mcd.  townsknd,  corps  of  bnginiekrs. 

Office  of  the  Washington  Aqueduct, 

Washington,  D.  C,  JiiZy  7,  1888. 

Major  :  I  have  the  honor  to  submit  the  following  report  of  the  operations  for  "  in- 
creasing the  water  supply  of  the  city  of  Washington,  D.  C,"  during  the  fiscal  veai 
ending  June  30,  1888. 

The  project  adopted  in  1882  for  increasing  the  water  supply  of  the  city  of  Washing- 
ton consisted  in  completing  the  dam  across  the  Maryland  Channel  and  the  Potomac 
River  at  Great  Falls,  building  a  dam  across  Conn's  Island  and  the  Virginia  Channel. 
extending  the  conduit  from  the  distributing  reservoir  to  a  ravine  south  of  the  Sol- 
diers' Home  by  means  of  a  tunnel,  building  in  this  ravine  a  reservoir  of  300,000,001) 
gallons  capacity,  and  connectiug  it  with  the  distributing-pipes  of  tbe  city  by  large 
iron  water-mains. 

At  the  close  of  the  last  fiscal  year  the  dam  at  Great  Falls  had  been  completed ;  the 
water-mains  had  been  laid,  with  the  exception  of  a  few  lengths  at  the  new  gate- 
house ;  and  the  tunnel  had  been  *^  holed,"  and  6,110.5  linear  feet  had  been  lined  with 
brick  and  rubble  masonry.  To  complete  the  reservoir  so  that  water  could  be  intro- 
duced required  about  50,000  cubic  yards  of  excavation,  12,000  square  yartls  of  paving:, 
the  construction  of  a  gate-house  over  tbe  eastern  shaft  of  the  tuunol,  and  the  buildinf 
of  a  conduit  from  the  gate-house  to  cause  a  circulation  of  water  in  the  reservoir.  A 
description  of  the  work  done  will  be  found  fully  explained  in  preceding  reports. 
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Daring  the  fiscal  year  ending  June  30, 1888,  the  excavation  and  paying  of  the  res- 
ervoir has  been  completed,  except  in  the  gate-honse  recess,  and  no  work  can  there  be 
undertaken  until  lining  in  the  heading  &om  the  east  shaft  of  the  tunnel  has  been 
completed  and  the  cages  employed  in  hoisting  material  have  been  removed. 

The  work  of  lining  the  tunnel  was  continued  with  a  small  force  until  September 
30,  when  operations  were  suspended  on  account  of  a  lack  of  funds.  As  the  worst 
rock  encountered  had  been  lined,  the  tunnel  was  allowed  to  fill  with  water,  not  only 
from  motives  of  economy,  but  also  to  test  the  strength  of  the  lining  already  con- 
structed. In  the  general  de&oienoy  bill  approved  March  30,  183!),  Congress  appro- 
priated $355,000  to  complete  the  lining  of  the  tunnel,  etc.,  with  the  proviso  that  the 
work  should  be  finished  November  1, 1838.  The  water  was  then  pumped  out  and  work 
was  resumed,  but  it  was  not  until  the  end  of  May  that  the  building  of  the  masonry 
arch  could  be  actively  commenced. 

During  the  year  3,959  5  linear  feet  of  the  tunnel  were  lined  with  brick  and  rubble 
masonry,  of  which  nearly  one-third  (1,186  feet)  were  constructed  during  the  month  of 
June.  The  total  length  of  the  tunnel  lined  is  10,069.5  feet.  There  remains  to  be 
Uned  10,626.8  feet. 

The  following  table  shows  the  location  of  the  various  lined  sections  of  the  tunnel, 
the  numbers  under  the  heading  ''Class  of  lining"  referring  to  the  cross-sections  sub- 
mitted herewith : 


Shaft. 

Heading. 

Length. 

ClasB 

of 
lining. 

Sections. 

Linear 
feet 

Nafbet 
to  be 
Uned. 

Bast 

West 

8,817.1 

8,348 
2,062 

3,124.5 
8.662 

2,875.7 
2,208 

200 

1 

1 
2 
1 
2 
1 
2 

3 

4 
2, 

1 
2 
1 
2 
1 
2 

4 
4 
2 

4 
8 
2 
3 

4 
3 
2 
8 
2 

2 

1 
2 

818-746 
046. 8-1025 
1025-1145 
1145-1107 
1107-1475 
1475-1012 
1012-3317.1 

07&-228 
228-866 
2068-^348 

77.4-660 
666-743 
743-766 
766-815 
815-867 
867-2062 

1804-1444 
1753-1850 
1850-8124. 5 

104-258 
1684.7-2230.8 
2230.3-2574.8 
3163-3363. 5 

006-862 

870.6-1085 

1085-1107.6 

n07.<^1320.6 

1780.5-2208 

fr-0.8 
0.8-56.7 
66.7-200 

428 

78.2 
120 

52 

278 

437 

1,405.1 

East 

618.8 

ChamDlain .............. 

2,708.3 
156 
638 
380 

yfeat 

2,180 

1,168 
588.6 

77 

23 

40 

52 
1,105 

East 

77.4 

:Rook  Croek 

1.084.6 

140 

07 

1.274.5 

West 

1,618 

1, 511. 5 
154 
554.6 
835.5 
210.5 

East 

2,207.4 

Poandry  Branch. . , 

1,254.6 
266 
205.4 
112.6 
132 
427.6 

2,600.7 

Weat 

East : 

1,330.5 

-V^est 

8T7.5 

0.8 

46.0 

152.3 

200.0 

Xotal 

20,686.3 

10,060.5 

10,626.8 

TITote.— Brick-work  of  4  rings  was  used  in  west  heading  Champlain  avenne  shaft  between  stations 
815-846, 867-1050, 1300-1440.  A  3-ring  invert  was  bailt  fh>m  815-846.  About  2,100  feet  have  been  en- 
larged  for  lining  and  370  feet  of  side-walls  constmcted. 

As  will  be  seen  fh>m  the  above  method  of  lining  the  tunnel  has  been  materially 
modified  from  time  to  time.    The  reasons  for  the  change  from  dry-stone  packing  to 
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a  filling  of  rabble  masonry  have  been  faUy  explained  in  precedinjc  reports.  In  the 
aeotions  in  which  the  invert  is  omitted  there  is  no  danger  of  the  rock  decomposiB^ 
to  an  extent  suiOaoient  to  endanger  the  stability  of  the  side- walls,  and  the  daty  ofib^ 
lining  is  merely  to  hold  the  rock  in  place.  Section  4  is  employed  in  rock  ooosidered 
solid  enongh  to  resist  the  pressure  of  water,  and  is  introdnced  as  a  preoaationaiy 
measure  to  prevent  any  possibility  of  the  roof  caving  in. 

If  the  tnnnel  conld  readily  be  emptied  from  time  to  time,  it  might  have  been  ad- 
visable to  have  left  these  sections  nnlined,  bnt  the  time  necessary  to  pnmp  oat  the 
water  and  make  any  repairs  will  be  so  long,  and  the  discomfort  to  the  citizens  of  Wadb- 
ington  during  that  interval  so  great,  that  a  reasonable  expenditure  fihonld  be  made 
to  reduce  the  chances  of  accident  to  a  minimum.  In  this  connection  the  record  of 
the  pumping  out  of  the  tunnel  when  work  was  resumed  is  submitted.  Tbe  pninps 
employed  were  four  Enowles's  mining  pumps,  cylinders  10  inches  and  6  inches,  lenga 
of  stroke,  12  inches,  and  one  Cameron  pnmp  of  corresponding  size. 

Pumping  commenced  at  Rock  Creek  shaft  with  two  pumps,  March  26. 

At  the  east  shaft  with  one  pump,  March  28. 

At  Foundry  Branch  shaft  with  one  pump,  March  29. 

At  Champlain  avenue  shaft  with  one  pump,  April  6. 

Foundry  Branch  shaft  was  cleared  of  water  April  13;  Book  Creek  ahaft^  April  22; 
Champlain  avenue,  May  3 :  east  shaft,  May  16. 

The  extra  pump  at  £<5ck  Creek  was  transferred  to  the  east  shaft  when  the  water 
in  the  former  shaft  had  been  reduced  to  a  depth  of  6  feet.  The  tunnel  filled  witii 
water  until  it  flowed  out  at  Rock  Creek  in  about  one  and  one-half  months. 

The  work  will  be  vigorously  prosecuted  during  the  next  fiscal  year,  bat  as  it  win 
not  be  completed  on  the  1st  of  November,  as  dfiected  by  act  of  Congress,  it  seens 
proper  to  explain  fully  the  reasons  therefor. 

In  previous  years  the  course  had  been  adopted  of  lining  those  sections  of  the  toa- 
nel  in  which  the  rock  was  bad,  with  the  intention  of  leaving  a  large  portion  nnlined, 
and  the  lining  was  therefore  very  irregularly  distributed  in  the  different  headings. 
Thus  in  the  west  headings,  from  Champlain  avenue  and  the  east  shafts,  the  weak 
was  nearly  completed,  while  in  the  east  heading  from  Foundry  Branch  no  masonry 
had  been  laid. 

In  the  bill  approved  March  30,  1888,  the  lining  of  the  entire  tunnel  is  authorized. 
The  time  necessary  to  complete  the  work  now  becomes  a  function  of^the  rate  of  prog- 
ress in  the  longest  nnlined  heading.  The  operations  of  breaking  down  the  rock  to  en- 
large the  tnnnel  for  lining,  and  of  laying  the  brick  and  rubble  masonry,  c«n  be  car- 
ried on  simultaneously  at  many  points,  so  that  the  rate  of  progress  is  limited  only  by 
the  removal  of  the  blasted  rock  and  the  introduction  of  brick  and  cement.  By  the 
substitution  of  rubble  side- walls  for  brick,  the  work  of  hauling  the  material  is  expe- 
dited, as  less  stone  is  removed  from  the  tunnel  and  less  brick  brought  into  it.  Only  a 
small  force,  however,  can  be  used  in  loading  the  rock  in  cars,  due  to  the  small  width 
of  the  tunnel,  and  it  is  found  that,  working  continuously,  the  muck  can  bo  removed  at 
a  rate  of  but  20  feet  per  day  when  near  the  shaft.  After  the  tunnel  is  lined  the  bot- 
tom must  be  cleaned  and  the  tracks  removed ;  the  timbering  in  the  working  shafts 
must  then  be  taken  out  and  the  shafts  filled  up.  To  complete  the  work  in  the  time 
specified  is  therefore  an  Impossibility.  The  attention  of  Congress  should  bo  called  to 
this  subject,  as  the  proviso  would  appear  to  make  the  expenditure  of  the  funds  appro- 
priated unlawful  if  the  work  is  not  completed  at  the  time  specified. 
Very  respectfully,  your  obedient  servant, 

C.   MCD.  TOWNSKND. 

Firet  JAeut  of  Enginiera, 
Maj.  G.  J.  Lydecker, 

Corps  of  Engineers,  U,  8,  A, 


YY3. 

ERECTION  OF  FISH-WAYS  AT  GREAT  FALLS  OF  THE  POTOMAC. 

No  work  has  been  in  progress  on  the  fish-ways  daring  the  past  fiscal 
year,  the  balance  of  appropriation  ($5,634.82)  being  insafflcient  for  any 
useful  work. 

Congress  has,  however,  at  its  recent  session  appropriated  $25,000  for 
their  completion,  and  the  United  States  Gommissioner  of  Fisheries,  after 
having  caused  certain  preliminary  surveys  to  be  made  during  the  months 


Digitized  byCjOOQlC 


S£cr/o/vC. 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


Digitized  byCjOOQlC 


In 


Digitized  byCjOOQlC 


APPENDIX   Y  Y — ^REPORT   OP  MAJOR  LYDECKER.  2767 

ly  and  Jane,  is  now  engaged' in  the  preparation  of  plans  for  carry- 
Ei  the  work.  It  remains  to  be  determimed  whether  this  office  is  to 
any  farther  part  or  responsibility  in  the  execution  of  the  proposed 

this  question  being  now  pending  in  the  War  Department  on  my 

amendation  that  the  entire  charge  and  responsibility  are  more 

Tly  vested  in  the  office  of  the  United  States  Commissioner  of  Fish 

Isheries.    In  the  mean  time  I  have  been  directed  to  pay  the  ex- 

of  the  recent  surveys,  and  bills  to  the  amount  of  $435.50  have 
rendered  on  account  of  work  done  to  June  30^  1888. 

original  appropriation  for  the  work  was  $50,000,  of  which  there 

in  expended  prior  to  June  30, 1888,  the  sum  of  $44,365.18,  leav- 

^^  as  the  balance  then  available, 
e  money  statement  for  the  year  ending  June  30, 1888,  is  as  follows : 

1,1888,  amount  available $5,634.82 

lint  appropriated  by  act  of  February  1,  1888 "Z^,  000. 00 

30,634.82 

f  1 ,  1888,  amount  expended  during  the  fiscal  year 9000. 00 

1, 1888,  outstanding  liabilities  for  surveys  in  May  and 

ae,  1888 -• 435.50 

485.50 


Ml  1888,  balance  available , 30,199.32 

So  estimate  for  further  appropriation  submitted. 
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IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA— WASHINGTON  MONUMENT. 


UEPOUT  OF  COLONEL  JOHN  M.  WILSON,  U.  8.  ARMY,  OFFICER  IN  CHARGE, 
FOR  THE  FISCAL  TEAR  ENDING  JUNE  30,  188e. 


Improyement  and  care  of  PablioBaild- 
iugs  and  Groundfi  in  the  District  of 
Columbia. 


2.  Underground  wires  for  telegraph  and 

telephone  service  to  connect  the  sev- 
eral Departments  and  Boreaas  of  the 
Government  iu  Washington  City. 

3.  Washington  Monument. 


ZZi. 


IMPROVEMENT  AND  CARE  OF  PUBLIC  BUILDINGS  AND  GROUNDS  IN  THE 
DISTRICT  OF  COLUMBIA. 

Office  of  Public  Buildings  and  Grounds, 

Washingtony  D.  C,  July  3, 1888. 

General  :  I  have  the  honor  to  submit  the  following  report  of  oper- 
ations npon  public  buildings  and  grounds  under  the  Chief  of  Engineers, 
carried  on  under  this  ofdee  during  the  fiscal  year  ending  June  30, 1888. 

In  addition  to  these  duties  I  have  been  iu  charge  of  the  construction 
of  the  building  for  the  Army  Medical  Museum  and  Library ;  the  erec- 
tion of  a 'monument  at  Washington's  headquarters,  Newburgh,  N,  Y.; 
bhe  erection  of  a  monument  to  mark  the  birthplace  of  Washington;  the 
improvements  over  the  grave  of  Thomas  Jefferson,  at  Monticello,  Va., 
^nd  since  April  4, 1888,  of  the  construction  of  the  Washington  Monu- 
ment. 

In  accordance  with  the  resolution  of  March  26,  1888,  of  the  United 
States  Senate,  I  prepared  and  submitted  on  April  0, 1888,  a  report  pre- 
senting a  comprehensive  system  of  underground  wires  for  telegraph 
ind  telephone  service,  to  connect  the  several  Departments  and  bureaus 
>f  the  Government  in  Washington  City. 


grounds  south  op  the  executive  MANSION, 

These  grounds  include  those  within  the  iron  fence  south  of  the  White 
B^ouse,  the  road  between  the  White  House  grounds  and  the  Treasury 
Department,  and  the  entire  reservation  between  Fifteenth  and  Seven - 
BNG  88 174 
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teenth  streets,  soath  of  the  White  Hoase,  the  Treasury,  and  the  Stati 
War,  and  Xavy  BaildiDg,  and  north  of  B  street. 

Extensive  repairs  were  made  to  the  main  road  aroand  the  eliipa 
aboat600  cart-loads  of  gravel  being  nsed  for  this  purpose. 

The  road  between  the  Executive  Mansion  and  the  Treasury  was  ala 
repaired  and  put  in  order. 

A  crosswalk  9  feet  wide  and  83  feet  long,  consisting  of  three  rows  ol 
blue  flagging  with  cobble-stone  between  them,  was  laid  between  tk 
southeast  gate  of  the  Executive  Mansion  grounds  and  the  sidewalk  i 
the  Treasury  Department. 

All  gutters  and  drain  traps  were  cleaned  and  repaired  where  neco 
sary,  trees  and  shrubs  pruned,  lawns  mown  and  seeded  down,  and  tbi 
reservation  maintained  in  excellent  condition  during  the  season. 

Early  in  the  fall  a  temporary  double  plank  foot- walk  was  laid  betwea 
the  east  and  west  gates  in  the  south  grounds  of  the  Executive  Mansia 
for  the  convenience  of  foot  passengers.  This  walk  was  removed  in  May, 
1888. 

During  the  summer  months  all  the  roadways  were  sprinkled  daS^ 
except  Sunday  in  order  to  keep  down  the  dust. 

Within  the  iron  fence  the  grounds  were  maintained  in  their  xasxii 
beauty ;  roads  and  paths  were  kept  in  excellent  condition,  lawns  mowi 
and  rolled,  flower  beds  planted,  and  a  number  of  new  trees  and  shruh 
set  out. 

The  main  sewer  near  the  south  fountain  having  been  damaged  dor 
ing  a  storm,  was  thoroughly  repaired  and  the  manhole  rebuilt. 

The  fountain  was  repaired  and  cleaned  out.  Sixteen  cart-loads  of  mud 
the  sedimentary  deposit  of  two  years,  were  removed  from  the  foontaii 
basin. 

On  May  1, 1888,  the  northwestern  portion  of  the  reservation,  whid 
for  a  number  of  years  had  been  used  as  storage  grounds  while  th^ 
construction  of  the  State,  War,  and  Navy  Building  was  in  progress,  w» 
transferred  to  the  care  of  this  department. 

Work  was  at  once  commenced  improving  this  section,  so  that  ii 
would  correspond  with  the  remainder  of  the  park.  Four  old  woodei 
buildings  were  taken  down  and  the  materials  taken  to  the  NarseQ 
grounds  for  future  use ;  about  208  loads  of  stone,  123  loads  of  old  Inm 
ber,  172  loads  of  brick,  G  loads  of  old  tiles,  11  loads  of  old  iron,  100  oU 
boxes,  and  a  large  amount  of  other  old  materials  were  hauled  from  the 
grounds  to  the  property  yard,  where  they  will  be  made  useful  in  future 
work  upon  the  public  grounds. 

The  entire  grounds,  except  a  small  area  in  the  southwest  section,  wad 
graded,  old  rubbish  removed,  old  foundations  taken  out,  and  abom 
3,000  cart-loads  of  earth  and  700  cubic  yards  of  soil  purchased  and  used 
for  grading  and  top  dressing.  The  line  of  the  main  road  was  laid  oat 
preparatory  to  its  construction  after  July  1. 

A  large  amount  of  work  was  done  in  this  section  of  the  park.  It  is 
intended  during  the  present  season  to  remove  the  old  wooden  stables 
from  the  southwest  corner  of  this  portion  of  the  reservation  and  U 
complete  the  improvement  of  this  part  of  the  park,  except  the  neces- 
sary planting. 

MONUMENT  GKOXJNDS,  GREENHOUSES  AND  NURSERY. 

The  operations  in  progress  around  the  monument,  grading  and  fill- 
ing, have  prevented  the  accomplishment  of  work  of  any  character  d 
the  principal  lawns. 
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The  main  road  leading  from  B  street  to  the  Narsery  grounds'  was  re- 
paired and  rolled,  about  700  cart-loads  of  gravel  being  used  for  this 
purpose. 

A  new  walk  was  constructed  on  the  west  and  south  sides  of  the  main 
road  to  the  I^ursery  grounds.  This  walk  is  5  feet  wide  and  about  2,100 
feet  long ;  it  was  well  bottomed  with  broken  stone,  covered  with  gravel, 
and  rolled.  About  150  cubic  yards  of  broken  stone  and  250  cubic  yards 
of  gravel  were  used  in  its  construction. 

The  lawn-surface  between  the  nursery  fence  and  the  edge  of  this 
gravel-walk  was  graded,  top-dressed  with  soil,  and  seeded  down ;  it  was 
well  covered  with  grass  in  the  spring  of  1888. 

.  The  work  in  connection  with  the  monument  was  transferred  early  in 
April,  1888,  to  the  officer  in  charge  of  public  buildings  and  grounds;  it 
is  understood  that  the  Monument  Commission,  under  the  direction  of 
which  operations  have  been  carried  on  for  the  past  ten  years,  has  recom- 
mended that  in  future  the  work  shall  be  in  charge  of  the  War  Depart- 
ment and  all  appropriations  expended  under  the  direction  of  the  Secre- 
tary of  War.  J,  Should  Congress  approve  this  recommendation  it  is 
probable  that  operations  will  hereafter  be  carried  on  under  this  office. 

At  the  close  of  the  fiscal  year  the  main  road  and  footpath  were  in 
good  condition,  but  owing  to  the  grading  and  filling  around  the  monu- 
ment and  the  construction  of  the  new  marble  lodge-house,  about  480 
feet  east  of  the  monument,  it  has  been  impossible  to  maintain  the  lawns 
In  good  order. 

Extensive  repairs  were  made  to  the  greenhouses. 

The  superstructure  of  house  No.  6  was  entirely  rebuilt  and  repainted ; 
in  house  No.  5,  ^  feet  of  new  wall- plate  was  inserted  and  thirty  new 
posts  erected  to  support  the  roof;  houses  Nos.  3, 6, 7, 10,  and  11  were  re- 
glazed;  850  feet  of  new  staging  3  feet  wide,  and  200  feet  4  feet  wide, 
were  erected  and  340  feet  of  old  staging  repaired ;  about  2,000  feet  of 
new  shelving  was  put  up  for  the  young  plants  propagated  for  the  parks. 

Four  new  .water -tanks  were  constructed  for  the  greenhouses  and  800 
linear  feet  of  tin  and  copper  guttering  repaired. 

The  boilers  of  houses  No.  6, 7,  8,  and  9  were  repaired.  All  furnaces 
and  flues  were  cleaned  and  repaired  where  necessary,  and  120  feet  of 
4-inch  hot- water  pipe  placed  in  house  No.  8. 

In  the  propagating  house  the  walk  was  lowered,  a  brick  wall  97  feet 
long  by  4|  feet  high  built  on  each  side,  an  entrance  6  feet  square  and 
4^  feet  deep  excavated  and  a  doorcntthrongh  on  the  north  side.  A  new 
cold  frame  pit,  200  feet  long  by  6§  feet  wide  and  IJ  feet  deep  was  con- 
structed. 

Numerous  minor  repairs  were  made  to  all  the  greenhouses. 

About  5,200  plants  were  placed  under  glass  in  the  greenhouses  for  win- 
ter bloom,  consisting  of  carnations,  roses,  bouvardias,  sweet  alyssum, 
begonias,  mignonette,  heliotrope,  pansies,  abutilons,  geraniums,  and  smi- 
lax;  about  1,500  pansies  and  violets  were  planted  in  cold  frames;  there 
were  also  potted  and  boxed  for  winter  bloom  5,000  lilies  of  the  v-alley, 
6,000  hyacinths,  2,000  tulips,  2,000  freesia,  1,500  iiliums,  1,000  narcissus, 
and  200  clumps  of  Astilbe  Japonica. 

DnriDg  the  winter  and  spring  months  the  propagation  of  bedding  plants 
for  the  parks  was  continued  and  about  350,000  ornamental  foliage  and 
flowering  plants  of  about  forty  varieties  were  grown,  nearly  all  of  which 
were  set  out  in  the  parks  during  the  months  of  May  and  June,  18S8. 

A  large  number  of  palms,  crotons,  and  subtropical  plants  were  cared 
for  in  tiie  greenhouses  during  the  winter  and  used  in  park  decorations 
during  the  summer. 
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At  the  narsery  gronndB  the  old  oondemned  materials,  the  collectioi 
of  Heveral  years,  were  sold  at  public  auction  and  the  proceeds  of  tl 
sale,  $2,005.59,  turned  into  the  Treasury.  As  soon  as  these  old  mat 
rials  were  removed,  the  ground  was  plowed  up  and  sarface-soilec 
and  a  x>ortion  of  it  planted  with  young  trees  and  shrubs. 

A  new  coal-house,  35  by  22  by  17  feet  was  put  up  and  two  new  co^ 
bins  constructed ;  a  new  store-house  for  flower-pots,  18  by  16  by  12  & 
was  built,  in  which  three  closets  were  constructed  and  connected  wi^ 
the  main  drain  by  82  feet  of  G-inoh  terra-cotta  pipe;  the  old  blacksmitl 
shop,  which  was  almost  ready  to  fall  down,  was  removed  and  a  uew  fraa 
building,  75  by  20  by  16  feet,  constructed,  mostly  of  old  materials,  ft 
use  as  blficksmith's  shop  and  store-house. 

The  old  worn-out  wooden  fence  around  the  nursery  was  removed  an 
an  iron  fence,  1,274  feet  long  with  four  gates,  erected;  this  fence  wi 
made  from  portions  of  the  iron  fences  removed  from  various  reaervi 
tions ;  480  arbor  vitsB  trees  were  planted  so  as  to  form  a  hedge  insU 
the  fence. 

Kew  roads  and  walks  were  laid  out  and  constructed,  new  gatters  hk 
and  improvements  made  to  the  sewerage,  rendered  necessary  by  woil 
on  the  Potomac  flats. 

The  lawns  were  maintained  in  good  order,  the  young  trees  and  shrob 
properly  cared  for,  gutters  and  drain-traps  cleaned,  and  roads  repaint 
and  kept  in  order. 

About  600  young  trees  and  800  shrubs  were  purchased  and  plantei 
in  the  grounds;  and  about  2,400  seedling  water  oaks,  raised  at  tb 
nurseries,  were  set  out. 

About  375  deciduous  and  100  evergreen  trees,  and  1,700  shrubs  a 
different  varieties,  were  lifted  from  the  nursery  grounds  and  planted  ii 
the  various  parks  throughout  the  city. 

I  am  frequently  in  receipt  of  requests  for  the  loan  of  plants  from  tb 
gardens  for  the  use  of  churches,  lairs,  festivals,  etc,  and  demands  an 
constantly  made  for  decorative  and  other  plants  for  private  parposes 
in  fact,  orders  are  sometimes  presented  from  members  of  Congress  di 
rccting  me  to  furnish  plants. 

I  have  been  obliged  to  decline  all  requests  for  trees  or  plants,  as  eithe 
the  loan  or  gift  of  them  would  be  in  violation  of  the  following  extrad 
from  the  act  of  Congress,  approved  June  20, 1878 : 

Provided,  That  hereafter  only  snch  trees,  shrubs,  and  plants  shall  be  propagated  i 
the  greenhonses  and  nursery  as  are  suitable  for  planting  in  the  public  reservatioiq 
to  tohioh  purpose  onljf  the  said  productions  of  the  greenhouses  and  nursery  shall  be  s| 
plied. 

In  the  propagation  of  plants  there  are  a  few  flowers  blooming,  and! 
has  been  a  pleasure  to  this  office  to  extend  to  Senators,  Bepresentative^ 
and  other  distinguished  officials,  and  to  churches,  festivals,  fairs,  etb^ 
the  courtesy  of  sending  them  these  blooms  as  far  as  the  limited  qaas< 
tity  will  admit. 

The  requests  for  flowers  are  numerous,  and  all  letters  received  in  nf 
erence  thereto  are  flled,  and  a  complete  record  kept  of  those  to  whoa 
flowers  are  sent. 

SMITHSONIAN  GROUNDS. 

Extensive  improvements  were  made  in  these  grounds  during  tU 
year. 

The  entire  area  around  the  new  Medical  Museum  was  graded,  a  largi 
portion  of  it  covered  with  soil,  and  about  2,000  square  yards  sodded. 
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A  granolithic  pavement  covering  an  area  of  143§  sqaare  feet,  with 
27-1^  linear  feet  of  curbing,  was  laid  from  the  B  street  sidewalk  to  the 
steps  of  the  Medical  Maseam,  and  a  road,  consisting  of  208}-  sqaare 
yards  of  coal-tar  distillate  and  asphalt  pavement  was  constrncted  from 
the  main  road  throngh  the  gronnds  to  the  soath  front  of  the  Masenm. 

The  old  shanties  bnilt  sometime  since  by  the  authorities  of  the  Smith- 
sonian Institution,  east  of  the  National  Maseum,  were  torn  down  and 
the  ground  partially  graded ;  this  will  be  further  improved  during  the 
coming  fiscal  year. 

The  main  road  in  front  of  the  Smithsonian  Building  was  improved  by 
extending  the  coal-tar  distillate  and  asphalt  pavement,  over  an  area  of 
2,765  square  yards  from  opposite  the  National  Museum  entrapce  to  the 
west  end  of  the  Smithsonian  Building ;  it  is  hoped  to  complete  the  im- 
provement of  this  road  throngh  to  Twelfth  street  during  the  coming 
fiscal  year.  The  asphalt  footwalk  north  of  the  Medical  Museum  was 
repaired  over  an  area  of  44{-  square  yards;  nearly  all  the  other  roads 
leading  from  Seventh,  Tenth,  and  Twelfth  streets  to  the  Museum  and 
Smithsonian  buildings,  covering  an  area  of  several  thousand  square 
yards,  were  repaired  and  resurfaced ;  about  1,700  cubic  yards  of  gravel 
were  used  for  this  purpose,  1,400  of  which  were  removed  from  the  bed 
of  the  road  where  the  asphalt  pavement  was  constructed.  One  new 
brick  drain-trap  was  constructed,  1^  feet  square  and  3  feet  deep. 

The  old  brick  and  cobble-stone  gutters  on  each  side  of  the  new  asphalt 
roadway  were  taken  up  and  3,170  linear  feet  of  cobble-stone  gutter,  2  feet 
wide,  was  laid. 

At  the  junction  of  the  gravel  and  asphalt  roads  trap-rock  aprons,  cover- 
ing an  area  of  360  square  feet  were  laid. 

The  lawn  north  of  the  new  pavement,  near  the  Smithsonian  Building, 
was  graded  and  a  portion  of  it,  covering  an  area  of  300  square  yards,  was 
sodded. 

The  post-and-chain  fence  on  the  south  side  of  the  reservation  was  re- 
moved and  used  around  smaller  reservations  throughout  the  city. 

During  the  year  the  lawns  were  covered  in  the  early  spring  with  guano 
compost,  and  in  the  summer  season  were  regularly  mown  from  time  tx> 
time  and  rolled. 

All  roads  were  sprinkled  during  the  summer,  all  walks,  gutters,  and 
drain- traps  kept  clean,  trees  andshrubs  pruned  and  watereil,  and  twenty- 
one  old  trees,  which  were  no  longer  ornamental  and  which  were  rapidly 
going  to  decay,  were  removed. 

A  large  flower-bed  was  laid  out  and  planted  in  front  of  the  National 
Museum. 

HENEY  (ARMORY)  PARK  AND  SEATON  PARK, 

The  usual  work  of  care  and  protection  was  carried  on  and  new  Im- 
provements made  as  far  as  funds  would  admit. 

All  roads  were  repaired,  rolled,  and  watered  during  the  summer  sea- 
son, paths  repaired,  lawns  mown  from  time  to  time,  gutters  and  drain- 
traps  cleaned,  and  trees  and  shrubs  pruned. 

The  pos^and-chain  fence  was  removed  from  the  south  aide  of  the 
reservation  and  used  around  smaller  parks  throughout  the  city. 

In  Henry  Park  about  2,000  cubic  yards  of  earth  were  added  to  the 
mound  around  the  Baltimore  and  Potomac  Railroad  depot,  completing 
the  amount  required  for  the  work. 

The  southern  section  of  this  mound  for  a  length  of  260  feet,  varying 
in  height  from  2  to  11  feet,  and  in  width  of  base  from  10  to  75  feet 
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was  shaped,  graded,  snrface-soiled,  and  seeded ;  the  gronnd  south  o; 
the  mound  and  west  of  the  railroad  wall,  over  an  area  of  about  7(X 
square  yards,  was  graded,  covered  with  soil,  and  seeded.  This  sectioD, 
together  with  the  complete  portion  of  the  mound,  was  covered  with 
grass  in  the  spring  of  1888.  Six  hundred  and  twenty  linear  feet  ai 
walks  9  feet  wide  were  laid  out,  bottomed  with  broken  stone,  and  con- 
pleted  witt  gravel ;  2G0  square  yards  of  sod  were  laid  alon^  the  hot 
ders  of  these  walks.  It  is  hoped  that  funds  will  be  available  this  seasoo 
for  the  completion  of  the  mound  and  the  grounds  adjacent. 

Twcntyseven  handsome  evergreen  trees  in  these  parks,  near  the  rail- 
road,  which  were  being  injured  by  the  smoke  from  locomotives,  were 
lifted  and  planted  in  other  sections  of  the  city.  The  places  formerlj 
occupied  by  them  were  filled  with  soil  and  sodded. 

The  lawn  surfaces  were  repaired  in  various  places  where  they  had 
been  injured  by  trespassers. 

Extensive  improvements  are  still  necessary  to  complete  these  promi- 
nent and  important  parks. 

RESERVATIONS  NORTH  OF  PENNSYLVANIA  AVENITB  AND  WEST  OP  THI 

CAPITOL. 

This  division  of  the  city  consists  of  fifty-eight  imt)roved  reservations 
covering  an  area  of  about  109  acres,  and  located  between  First  and 
Twenty-eighth  streets  west  and  B  and  Q  streets  north. 

It  includes  the  highly  improved  parks  known  as  Washington  Gircle 
Rawlins  Square,  Du  Pont  Circle,  Scott  Circle  and  adjacent  triangle& 
Lafayette  Square,  Franklin  Square,  Farragut  Square,  McPhersoi 
Square,  Thomas  Circle,  Mount  Vernon  Square,  Iowa  Circle,  and  Judi 
ciary  Square. 

During  the  year  the  lawns  were  mown  twice  each  month  betweei 
May  15  and  November  30,  and  watered  during  the  dry  season,  the  mar 
gins  edged  and  trimmed,  and  bare  places  sodded  and  seeded  down,  th( 
gutters  and  drain  lodges  were  cleaned  out  once  each  month,  the  roadi 
and  paths  weeded,  raked,  and  rolled  once  in  two  months,  the  trees  an^ 
shrubs  pruned,  cleared  or  caterpillars,  and  the  young  trees  and  shrube 
and  flower-beds  watered  during  the  dry  season,  new  trees  and  shmbj 
were  planted,  and  beds  of  ornamental  foliage,  flowering,  and  tropical 
X)lant8  set  out.  This  is  a  part  of  the  regular  annual  work,  and  is  neoe& 
sarily  mentioned  in  the  yearly  reports. 

During  the  winter  season  a  large  quantity  of  compost  was  prepaid 
and  spread  over  the  lawns  of  the  various  parks  and  raked  therein  in  the 
spring. 

After  the  removal  in  the  autumn,  of  the  summer  flowering  and  foliage 
plants,  about  2,000  chrysanthemums  were  planted  in  the  principal  bed^ 
of  Lafayette,  Franklin,  and  Farragut  parks.  These  continued  to  blooo 
until  cut  down  by  frost  late  in  November,  and  contributed  greatly  t*^ 
the  beauty  of  the  parks. 

In  November  forty  beds  were  planted  in  the  various  parks  with  earlj 
spring  flowering  bulbs,  consisting  of  7,294  hyacinths,  12,007  tulips,  and 
21,007  crocuses.  These  beds  were  subsequently  coated  with  a  heavr 
mulching  of  manure  for  protection  during  the  winter.  During  the  earlj 
spring  the  bulbs  bloomed  freely  and  attracted  a  great  deal  of  attenti(» 
by  their  beauty. 

During  the  winter  season  plank  foot- walks  were  laid  on  regular  lines  d 
travel  through  the  south  grounds  of  the  Executive  Mansion,  Moanl 
Vernon  and  Judiciary  squares,  and  on  the  southern  border  of  the  Mona 
ment  reservation. 
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The  asphalt  walks  in  FraDklSi  and  Lafayette  squares  were  repaired, 
a  new  walk  585  feet  long  by  5  feet  wide  laid  throagh  Washington  Circle 
on  the  line  of  Pennsylvania  avenne,  and  new  walks  leading  to  and 
around  the  Bawlins  statae  laid  in  the  reservation  at  the  comer  of  Ninth 
street  and  Pennsylvania  avenne. 

The  high  iron  railings  were  removed  from  the  reservations  on  Penn- 
sylvania avenne,  between  Thirteenth  and  Fourteenth  streets  and  be- 
tween Twenty-sixth  and  Twenty-seventh  streets,  the  two  reservations 
on  New  York  avenue,  between  Tenth  and  Twelfth  streets,  and  that  on 
Massachusetts  avenue,  between  Fifth  and  Sixth  streets;  post-and-chain 
fences  were  placed  around  four  of  these  reservations ;  portions  of  the  old 
fence  were  erected  around  the  nursery  grounds  and  the  remainder  sold 
at  public  action,  and  $1,001.51,  the  proceeds  of  the  sale,  turned  into  the 
United  States  Treasury. 

The  removal  of  these  fences  and  the  opening  of  the  reservations  to  the 
pnblic  appears  to  have  given  general  satisfaction. 

The  two  reservations  on  New  York  avenue,  between  Tenth  and 
Twelfth  streets,  Nos.  153  and  154,  containing,  respectively,  11,877  square 
feet  and  5,726  square  feet,  were  highly  improved,  gravel  walks  laid  out, 
lawns  resodded  where  necessary,  flowerbeds  planted,  and  No.  153  ex- 
tended to  the  sidewalk  on  the  I  street  side. 

The  triangular  reservation  No.  139,  on  Ehode  Island  avenue,  at  the 
comer  of  Seventh  and  B  streets,  was  graded,  surface-soiled,  sodded,  and 
inclosed  with  a  post-and-chain  fence,  and  a  flower-bed  laid  out  and 
planted ;  this  reservation  had  formerly  been  thickly  planted  with  oak 
trees  by  the  parking  commission  of  the  District  of  Columbia. 

The  triangular  reservation  No.  165,  at  the  intersection  of  Indiana  ave- 
nue and  Third  street,  containing  an  area  of  5,307  square  feet,  was  graded, 
surface-soiled,  sodded,  planted  with  trees  and  shrubs,  and  surrounded, 
with  a  post-and-chain  fence;  sixty-one  flowering  shrubs  and  eleven 
dwarf  ornamental  flowering  trees  were  planted  in  this  reservation. 

Franklin  Park  was  greatly  improved  by  the  removal  of  a  number  of 
old,  decayed,  and  unsightly  trees,  principally  Chinese  arbor  vitao,  balsam 
fir,  and  Norway  fir;  these  trees  were  originally  planted  to  temporarily 
improve  the  grounds  until  the  more  valuable  trees  obtained  their 
growth ;  having  outlived  their  usefulness  they  were  removed.  The 
lawn  surfaces  hitherto  injured  by  the  shade  were  at  once  sodded  and 
seeded  down,  and  the  improved  appearance  of  the  park  elicited  favora- 
ble comment. 

In  Lafayette  Square  a  few.  old,  decayed,  and  unsightly  trees,  similar 
to  those  removed  from  Franklin  Park,  were  taken  out  and  the  lawns  in 
the  vicinity  improved.  In  one  particular  instance  an  old  soft  maple  was 
seriously  injuring  a  magnificent  copper  beech ;  the  removal  of  the  maple 
has  added  greatly  to  the  beauty  of  the  beech,  which  is  now  one  of  the 
handsomest  trees  in  the  public  grounds. 

Attention  is  called  to  this  matter  of  the  removal  of  old  trees,  as  it  is 
not  clearly  understood,  and  the  cutting  down  of  a  tree  under  any  cir- 
cumstances frequently  causes  unfavorable  comment. 

fiepairs  were  made  to  the  drainage  of  McPherson  Square  and  a  new 
drain  laid  from  the  lodge  in  Lafayette  Square  to  the  sewer  in  H  street. 
This  latter  was  necessary,  the  line  being  shorter  and  the  old  drain  hav- 
ing been  completely  closed  by  the  roots  of  trees. 

At  the  Thomas  Circle  four  white  marble  piers  have  been  constructed 
on  the  outer  boundary  of  the  circle  and  the  ornamental  lamp-posts  re- 
moved from  the  pedestal  of  the  statue  and  placed  on  these  new  piers. 

At  reservation  No.  71,  intersection  of  Massachusetts  avenue,  Fifth 
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aud  I  streets,  the  post-and-chain  fence  (Tn  the  east  side,  which  had  been 
thrown  down  by  the  party  erecting  a  new  baildiug  jast  east  of  the  res- 
ervation, by  authority  of  the  building  inspector  of  the  District  of  Colam- 
bia,  was  again  pat  ap,  about  6  feet  west  of  its  first  position.  The  claim 
made  was  that  under  the  building  regulations  of  the  city  owners  of  lots 
could  be  authorized  to  control  certain  portions  of  the  adjacent  parking, 
and  that  the  reservation  being  a  portion  of  the  parking  the  building 
inspector  had  the  power  to  authorize  the  United  States  fence  to  be 
thrown  down. 

A  small  force  of  laborers  were  employed  early  in  the  winter  months 
removing  the  cocoons  of  caterpillars  from  the  bark  of  the  large  trees, 
from  the  park  lodges,  and  from  under  the  caps  of  the  posts  and  other 
portion  of  the  iron  fences.  About  five  bushels  of  cocoons  were  collected 
and  destroyed. 

The  beautiful  flower-beds  in  the  parks  have  been  greatly  injured  bj 
dogs  during  the  spring  and  summer.  In  order  to  partially  protect  them 
temporary  light  wire  fences  were  placed  around  the  most  exposed  beds. 

GABFIELD  STATUE. 

In  order  to  maintain  the  lawn  surface  in  a  presentable  condition 
around  the  statue  of  General  Garfield,  it  was  found  necessary  to  con- 
struct walks  leading  from  the  circumference  of  the  circle  to  and  around 
the  statue;  three  granolithic  walks  were  constructed  from  points  oppo- 
site the  spurs  of  the  pedestal  leading  to  a  circular  walk  aronnd  it;  in 
this  work  243  linear  feet  of  curbing  and  1,096  square  feet  of  pavement 
were  laid,  and  100  square  yards  of  sod  used  in  repairing  the  adjacent 
lawn  surfaces. 

EESEEVATIONS  EAST  OF  THE  CAPITOL. 

The  improved  reservations  in  this  section  of  the  city  consist  of  Lin- 
coln Square,  Stanton  Square,  Folger  Square,  Marion  Square,  and 
twenty-three  smaller  parks  on  Pennsylvania  avenue,  Maryland  avenae, 
Massachusetts  avenue,  and  Delaware  avenue. 

During  the  year  the  following  unimproved  reservations  have  been 
graded,  covered  with  soil,  seeded,  their  borders  sodded,  postand-chain 
fences  erected,  and  water  introduced :  Ko.  84,  containing  7,840  square 
feet,  and  located  at  the  intersection  of  Massachusetts  avenue,  Ninth  and 
B  streets,  northeast ;  No.  206,  containing  7,837  square  feet,  and  located 
at  the  intersection  of  North  Carolina  avenue,  Eighth  and  B  streets, 
southeast. 

In  these  improvements  there  were  used  about  300  loads  of  earth,  175 
cubic  yards  of  soil,  250  square  yards  of  sod,  80  posts,  and  690  feet  of 
chain. 

Fost-and-chain  fences  were  erected  around  reservation  No.  48,  at  the 
intersection  of  South  Carolina  avenue  and  Eighth  street,  east-,  and 
reservation  No.  50,  at  the  intersection  of  Pennsylvania  avenue  and  Tenth 
street,  east ;  110  posts  and  1,143  feet  of  chain  were  used  in  this  work. 

Board  walks  were  laid  through  Stanton  Park  on  the  lines  of  travel  in 
the  autumn  of  1887  and  removed  in  the  spring  of  1888. 

In  Lincoln  Park  the  drainage  was  improved-by  laying  165  feet  of  4-inch 
pipe,  and  84  feet  of  8-inch  pipe  in  trenches  from  4J  to  6J  feet  deep; 
thirty-eight  trees,  mostly  evergreens,  that  were  seriously  injured  during 
the  blizzard  of  March  11, 1888,  were  removed  from  this  park. 

The  usual  care  was  given  to  all  the  improved  reservations  throughont 
this  section  of  the  city }  roads  and  paths  were  repaired,  edged,  and 
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rolled;    gntters  and  drain-traps  cleaned;  trees  and  shrubs  pruned, 
mnlched,aud  watered;  lawns  covered  with  a  mixture  of  guano  and  soil' 
in  the  winter  and  mown  from  time  to  time  during  the  summer  season; 
and  thirty  flower-beds  prepared  and  planted  with  ornamental  foliage 
and  flowering  plants  in  the  spring. 

In  the  autumn  of  1887  the  flower-beds  in  Lincoln  and  Stanton  parks 
were  planted  with  2,000  crocuses,  2,000  tulips,  and  860  hyacinths ;  these 
added  greatly  to  the  beauty  of  the  parks  when  they  bloomed  in  the 
spring. 

The  trouble  still  continues  in  protecting  the  flower-beds  in  this  section 
of  the  city ;  the  blooming  hyacinths  and  tulips  have  been  plucked  from 
time  to  time,  and  in  May,  1888,  over  100  vinca  plants  just  set  out  were 
stolen  in  one  night ;  in  Folger  and  Stanton  parks  the  flower-beds  have 
been  greatly  damaged  by  dogs ;  much  annoyance  is  also  caused  by 
chickens  running  at  large  and  destroying  the  lawns  and  flower-beds. 

The  fountains  in  Lincoln  and  Stanton  parks  were  repaired  and  put  in 
working  order.  At  the  close  of  the  year  all  the  improved  reservations 
in  this  section  of  the  city  were  in  comparatively  good  order. 

BESEBVATION  NO.  17— aAEFlELD  PARE. 

This  large  reservation,  situated  south  of  the  Capitol,  between  South 
Capitol  and  Third  streets  east,  contains  an  area  of  24  acres.  It  is  lo- 
cated in  a  section  of  the  city  which  up  to  this  time  has  not  been  highly 
improved  by  private  enterprise;  the  Pennsylvania Bailroad  tracks  run 
just  outside  its  southern  border,  encroaching  at  one  place  upon  the  res- 
ervation. 

The  work  of  improvement  was  commenced  in  1883  and  up  to  the  close 
of  the  present  fiscal  year  the  sum  of  $90,000  has  been  appropriated,  all 
of  which,  with  the  exception  of  91,500  returned  to  the  Treasury  in  1885,^ 
has  been  expended. 

The  original  estimate  of  cost  of  the  improvement  was  $135,000,  it  will 
require  further  expenditures  of  $45,000  to  complete  the  work,  of  which 
$10,000  can  be  profitably  used  during  the  next  fiscal  year. 

During  the  year  the  general  work  of  the  park  consisted  in  mowing 
lawn  surfaces  twice  each  month  between  May  and  November,  watering 
lawns  and  newly-planted  trees  and  shrubs,  repairing,  raking,  rolling,  and 
edging  roads  and  walks,  and  removing  dead  wood  from  trees  and  shrubs. 

The  special  work  of  improvement  consisted  of  the  following :  Three 
gravel  paths  were  constructed,  aggregating  900  feet  long  with  a  width 
of  10  feet  and  covering  an  area  of  1,000  square  yards ;  these  paths 
were  excavated  to  an  average  depth  of  8  inches,  the  foundations  formed 
of  rubble  stone  and  coarse  gravel  laid  5  inches  deep  and  covered  with 
4  inches  of  fine  gravel  raked  to  an  even  surface  and  compactly  rolled ; 
about  165  yards  of  rubble  and  coarse  gravel  and  110  yards  of-  fine  gravel 
were  used  in  this  work ;  the  borders  of  the  walks  were  afterwards  sodded 
and  trimmed  to  proper  outlines.  Gravel  roads  were  constructed  con- 
necting with  the  central  drive  in  the  western  section  of  the  park,  from 
South  Capitol  street  and  Virginia  avenue.  Canal  street  and  E  street, 
New  Jersey  avenue  and  E  street,  and  New  Jersey  avenue  and  P  street ; 
the  aggregate  length  of  these  roads  was  about  1,200  feet  with  a  width 
of  30  feet,  and  covering  an  area  of  about  4,000  square  yards;  a  road 
about  900  feet  long  and  40  feet  wide  was  partially  constructed  on  the 
line  of  Virginia  avenue  to  the  intersection  of  New  Jersey  avenue  and 
H  street  in  the  southern  portion  of  the  reservation. 

These  roads  were  excavated  about  12  inches  in  depth,  the  foundation- 
courses,  9  inches  deep,  formed  of  rough  rubble  and  coarse  gravel,  well 
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rolled  and  packed,  and,  with  the  exception  of  the  last  mentioDed,  cor 
ered  with  about  6  inches  of  fine  gravel,  raked  and  rolled. 

In  these  roads  ahont  1,800  cubic  yards  of  rubble  and  coarse  graTel 
and  about  700  yards  of  screened  gravel  were  used. 

The  ground  in  the  vicinity  of  the  Virginia  avenue  road  was  graded 
and  partially  covered  with  soil  preparatory  to  making  lawn  8iir£aoe& 
Paved  entrances  to  park  roads  were  constructed  at  the  intersection  d 
Virginia  avenue  and  'Sew  Jersey  avenue,  £  street  and  Canal  street^ and 
N^ew  Jersey  avenue  near  E  street ;  a  coarse  gravel  bed  for  an  entrance 
at  the  intersection  of  Second  and  H  streets  was  also  laid. 

At  these  paved  entrances  blue-stone  curbing  was  laid,  and  630  sqnaic 
feet  of  block  pavement  and  133  square  yards  of  cobble-stone  pavement 
put  down.  About  800  linear  feet  of  cobble-stone  gutters  of  an  average 
width  of  2  feet  was  laid  bordering  the  new  roads. 

During  the  year  there  have  been  planted  in  the  park  322  decidaonfl 
trees,  136  evergreen  trees,  and  1,632  flowering  shrubs;  about  400  cabk 
yards  of  soil  were  used  in  planting  these  trees  and  shrubs ;  the  trees 
were  firmly  secured  in  position  by  stakes  and  wires.  About  6,500  treei 
and  shrubs  have  been  planted  in  this  park  during  the  past  three  years. 

Portions  of  the  improved  grounds,  formerly  brought  to  established 
grades,  where  heavy  fills  had.  been  made,  had  settled  perceptibly  in  pasi 
years;  these  were  heavily  dressed  with  good  soil. 

The  winter  of  1887-'88  was  very  severe  on  the  young  grass;  the  growtl 
of  the  previous  season  and  a  portion  of  that  on  the  lawn  surface  in  the 
eastern  section  was  killed ;  this  was  raked  out,  sown  with  rye  and  graa 
seed,  and  by  June,  1888,  was  in  excellent  condition. 

A  number  of  trespass  paths  were  raked,  sown  with  seed^  and  pity 
tected  by  wire  fences. 

The  improvement  of  the  eastern  section  of  the  park  is  practically  com 
pleted,  and  during  ;the  coming  fiscal  year  it  is  hoped  that  considerabk 
progress  will  be  made  in  the  improvement  of  the  western  section. 

PUBLIC  BESEBVATIONS  OCCUPIED  BY  THE  BALTIMOBE  AND  POTOMAC 
BAILBOAD  COMPANY  AND  THE  BALTIMOBE  AND  OHIO  BAILBOAI 
COMPANY. 

Attention  is  invited  to  the  recommendation  contained  in  my  annuBl 
reports  for  1886  and  1887  in  reference  to  reservation  Ko.  101. 

This  reservation,  lying  just  south  of  the  Smithsonian  Park,  contains 
about  2i  acres  and  is  unimproved;  it  is  partly  occupied  by  the  Balti- 
more and  Potomac  Bailroad  Company,  the  tracks  of  which  run  throagt 
the  reservation.  The  laws  under  which  the  company  claim  authority  foi 
their  occupancy  are  fully  set  forth  in  my  report  for  1886. 

The  return  of  the  reservation  to  the  purpose  for  which  it  was  origi- 
nally intended,  namely,  a  public  park,  for  the  adornment  of  the  city, 
is  earnestly  urged  by  citizens  living  in  the  vicinity.  Attention  is  ht- 
vited  to  the  fact  that  without  authority  of  law,  and  in  violation  of  se^ 
tion  223  of  the  Bevised  Statutes  relating  to  the  District  of  Golnmbia. 
the  Baltimore  and  Potomac  Bailroad  Company  is  now  occupying  United 
States  reservations  Xo.  174, 178,  241,  and  309,  and  the  Baltimore  and 
Ohio  Bailroad  Company  is  occupying  Beservation  No.  201. 

I  have  reported  fuUy^  from  time  to  time,  the  facts  of  the  oocapanc; 
of  these  reservations  by  the  railroad  companies  and  the  subject  has  bees 
referred  to  the  law  officers  of  the  Government. 

Under  date  of  September  12, 1887,  Citizens'  Association  No.  3,  throagi 
its  secretary,  Mr.  Samuel  H.  Walker,  requested  me  to  include  Beservft 
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lion  No.  201,  now  occupied  by  the  Baltimore  and  Ohio  Bailroad  Com- 
pany, in  my  estimates  for  improvements  daring  the  coming  year ;  the 
reservation  covers  an  area  of  over  a  half  acre,  and  its  improvement  will 
cost,  including  a  pos^and-chain  fence  around  it,  about  $1,000;  the  Bal- 
timore and  Ohio  Bailroad  Company  claim  that  they  are  occupying  the 
reservation  with  the  assent  of  the  District  Commissioners,  which  they 
received  in  1884,  and  that  the  company  was  offered  a  lease  of  the  ground 
at  that  time. 

Until  the  law  ofllcers  of  the  Government  succeed  in  dispossessing 
the  company  of  the  ground,  or  thecompany  abandons  it  of  its  own  vo- 
lition, it  will  be  useless  to  make  any  appropriation  for  its  improvement. 

Tinder  date  of  October  16, 1887, 1  called  upon  the  company  in  writing 
to  remove  its  tracks  from  the  reservation,  and  under  date  of  October 
20, 1887,  received  a  reply,  stating  that  it  was  the  intention  of  the  com- 
pany to  make,  as  soon  as  practicable,  such  other  arrangements  as 
would  enable  it  to  remove  its  tracks  from  the  premises  in  question.  At 
the  close  of  the  fiscal  year  the  reservation  was  still  occupied  by  the 
company. 

It  is  hoped  that  some  action  will  be  taken  to  protect  the  property  of 
the  United  States  from  being  occupied  by  the  railroad  companies  with- 
out authority  of  law. 

BETTEE3,  MANXTBE,  PAINTING   IRON   FENCES,  TOOLS,  AND  REMOYINa 

SNOW  AND  ICE. 

One  hundred  and  fifty  new  park  settees  were  purchased  during  the 
year  and  distributed  throughout  the  parks,  making  a  total  on  the  public 
grounds  of  1,787  ]  233  old  settees  have  been  repaired  and  292  repainted. 

About  1,000  cubic  yards  of  manure  and  700  cubic  yards  of  soil  were 
purcfhased  and  thoroughly  incorporated  into  rich  compost;  this  was 
used  in  spreading  over  lawns  and  around  trees  and  shrubs.  In  addi- 
tion to  the  compost,  10  tons  of  guano  was  mixed  with  fine  soil,  and 
scattered  over  the  lawns  in  the  parks  where  compost  was  not  used. 

In  addition  to  the  removal  of  high  iron  fences  and  tho-erection  of 
post-and-chain  fences,  as  mentioned  in  the  foregoing  portions  of  this 
report,  theiron  fences,  lamp-posts,  drinking-fountains,  vases,  etc.,  have 
been  painted  at  Lincoln,  Stanton,  and  Folger  parks,  at  19  smaller  reserv- 
ations in  the  eastern  section  of  the  city  on  Massachusetts,  Maryland, 
Pennsylvania,  North  Carolina,  and  South  Carolina  avenues,  at  Farra- 
gut  Square,  McPherson  Square,  DuPont  Circle,  Iowa  Circle,  Mount  Ver- 
non Square,  2  reservations  on  Connecticut  avenue,  5  on  Massachusetts 
avenue  west,  2  at  Scott  Circle,  1  near  Iowa  Circle^  4  on  Bhode  Island 
avenue,  and  6  on  New  York  avenue. 

The  large  fountains  in  Mount  Vernon  Park,  at  the  intersection  of 
Pennsylvania  avenue  and  Twenty-eighth  street,  were  painted,  and  also 
the  vases  and  drinking-fountains  in  Judiciary  Square,  Washington 
Circle,  Smithsonian  Park,  Lafayette  Square,  Lincoln  Square,  Franklin 
Square,  and  in  various  triangular  parks  throughout  the  city. 

A  blacksmith  and  helper  were  employed  during  the  year  repairing 
tools  in  daily  use  and  new  tools  were  purchased  £rom  time  to  time  when 
needed }  a  large  600-gallon  patent  sprinkling- wagon,  for  use  in  keeping 
down  the  dust  in  summer,  was  purchased  in  May,  1888. 

A  large  temporary  force  was  employed  after  each  snow-storm  during 
the  months  of  December,  January,  February,  and  March  removing  snow 
and  ice. 

The  season  was  one  of  unexampled  severity,  and  there  were  twelve 
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snow-storms  of  more  or  leas  violence,  requiring  the  removal  of  suow  im- 
mediately after  their  cessation. 

The  first  occurred  on  December  17  the  fall  was  heavy,  and  necessi- 
tated the  employment  of  about  150  men,  at  a  cost  of  $200.  The  storm  of 
January  25  was  also  a  heavy  one,  necessitating  the  employment  of  over 
200  men,  at  a  cost  of  $275. 

The  total  length  of  the  paths  and  sidewalks  under  supervision  of  this 
oflfice,  from  which  snow  must  be  removed  after  each  storm,  is  about  16 
miles,  the  area  being  over  30  acres  5  this  year  the  appropriation  was 
exhausted  by  March  15. 

Owing  to  the  small  amounts  heretofore  appropriated  the  work  is  not 
always  done  satisfactorily,  and  frequently  only  one-half  the  sidewalkis 
can  be  cleaned  off;  this  sometimes  causes  bitter  complaint  from  citizens, 
who  blame  the  officer  in  charge  for  not  doing  better,  when  he  is  doio^ 
all  that  is  possible  with  the  means  at  his  command. 

It  is  earnestly  recommended  that  an  appropriation  of  $1,500  be  matfe 
for  removing  snow  and  ice  during  the  coming  fiscal  year. 

FOUNTAINS,  WATER-PIPES,  AND  FIRE-PLUGS. 

There  are  21  fountains  with  basins  in  charge  of  this  office,  loc£(ted  as 
follows:  Executive  Mansion  Grounds,  2;  Lincoln  Square,  2;  Stan- 
ton Square,  2;  Bawiins  Square,  2;  and  1  each  in  Folger  Sqaare, 
Judiciary  Square,  Mount  Vernon  Square,  Franklin  Square,  Iowa  Circle 
and  the  reservations  at  Massachusetts  avenue  and  Twentieth  street, 
New  York  avenue  and  Third  street,  New  York  avenue  and  Tenth  street, 
Pennsylvania  avenue  and  Ninth  street,  Pennsylvania  avenue  and  Nine- 
teenth street,  Pennsylvania  avenue  and  Twenty-first  street,  Pennsylvania 
avenue  and  Twenty-eighth  street,  and  Delaware  avenue  and  First  street, 
east.    There  are  25  drinking-fountains  in  the  various  parks. 

All  the  fountains  with  basins  have  been  repaired  and  put  io  good 
order,  but  owing  to  the  limited  supply  of  water  it  has  been  necessary  to 
restrict  their  flow,  except  those  in  the  Executive  Mansion  Grounds,  to 
two  or  three  hours  daily.  Bepairs  are  constantly  necessary  to  all  the 
fountains,  and  much  trouble  has  arisen  from  inj  ury  to  the  drains  by  sticks 
and  stones  thrown  into  the  basins  by  children. 

It  becomes  necessary  to  renew  every  spring  the  cups  attached  to  the 
drinking-fountains,  as  during  the  year  the  chains  are  broken  and  cnjis 
stolen. 

The  necessary  care  was  bei^towed  upon  the  water-pipes  during  the 
year ;  repairs  were  made  from  time  to  time }  and  in  the  late  autumn  the 
water  was  shut  off  firom  the  parks,  the  hose- valves  removed  and  stored 
for  the  winter.  The  valves  were  replaced  in  the  spring  and  water  tamed 
on. 

Water-pipes  were  introduced  into  the  reservations  at  the  intersection 
of  Indian  avenue  and  Third  street  west,  Eighth  and  B  streets  south- 
east, and  Ninth  and  A  street  northeast. 

Extensive  improvements  were  made  in  connections  of  the  green- 
houses and  nurseries  with  the  water-mains  in  the  Monument  grounds 
and  a  much  better  supply  of  water  obtained. 

Sevetnteen  hundred  and  fifty  feet  of  hose  has  been  purchased  and 
used  in  connection  with  extending  water-pipes. 

Bepairs  were  made  from  time  to  time  to  the  pipes  conveying  the 
water  from  the  spring  situated  in  the  new  reservoir  to  the  Capitol. 

It  was  found  that  the  pipe  leading  to  the  Capitol  had  been  tapped 
for  use  of  the  Govermnent  Printing  Office  in  May,  1885,  and  that  the 
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Bopply  of  water  for  the  Oapitol  had  been  oonseqaently  redaced.  At  the 
request  of  this  oflBlce,  in  November,  1887,  the  Public  Printer  directed 
that  the  pipe  leading  to  his  office  should  be  disconnected.  It  is  believed 
that  other  connections  have  been  made  with  the  pipe,  but  at  what 
places  has  not  yet  been  discovered. 

In  August,  1886,  the  spring-house  was  cleaned  out  and  the  connec- 
tion with  the  main  pipe  carefully  examined. 

On  laying  bare  the  pipe  at  the  spring-house  a  dip  was  discovered 
about  5  feet  fi^om  the  house,  and  a  stop- valve,  which  was  covered  with 
2  feet  of  earth.  The  fall  of  the  pipe  was  about  one-quarter  of  an  inch 
to  the  foot.  A  wooden  plug  was  found  jammed  in  the  joint  of  the  pipe 
at  the  dip,  which  had  evidently  obstructed  the  flow  of  water  for  many 
years. 

The  outlet  pipe  passes  diagonally  through  a  stone  block  in  the  foun- 
dation ;  the  chamber  through  the  stone  was  cut  down,  the  outlet  low- 
ered 5i  inches,  the  stop-cock  placed  inside  the  spring-house,  and  four 
lengths  of  pipe  relaid  in  a  concrete  foundation  with  an  even  fall  from 
the  spring  to  the  connection  with  the  pipe-line. 

South  of  the  spring-house  a  space  about  10  feet  by  6  feet  was  laid  bare 
to  the  foundation  and  two  other  pipes  discovered,  an  upper  one  of  wood 
and  lower  of  dron  j  the  upper  was  disconnected,  but  the  lower  was  found 
to  be  connected  with  it  about.  5  feet  below  the  surface ;  these  pipes  were 
at  once  closed  with  concrete  so  that  the  entire  water  supply  should  be 
used  for  the  purposes  originally  intended.  Since  the  completion  of  this 
work  there  appears  to  have  been  an  ample  supply  of  water  at  the  Capitol. 

Mr.  Clifford  Bichardson,  the  chemist  of  the  District  of  Columbia,  who 
has  recently  »made  analyses  of  the  water  from  the  Franklin  Square 
spring,  the  Capitol  spring,  the  city  spring  at  C  street,  Young's  spring, 
C  street,  a  well  at  Seventeenth  and  K  streets,  and  the  Potomac  Biver, 
informed  me  under  date  of  December  19, 1887,  that  the  water  from  the 
Capitol  spring  was  by  far  the  purest  that  we  have  in  the  city. 

PABK  LAMPS  AND  LIGHTING. 

The  usual  attention  was  given  to  the  lamps  during  the  year ;  a  large 
number  of  lamp-posts  were  repainted,  several  lanterns  replaced  with 
larger  ones,  and  others  repaired  where  necessary. 

The  ornamental  lamp-posts  and  lanterns,  were  removed  from  the  spars 
of  the  pedestal  of  the  statue  at  Thomas  Circle  and  re-erected  upon  mar- 
ble pedestals  placed  at  the  extremities  of  diameters  of  the  circle,  thus 
affording  better  light  upon  sidewalks. 

There  are  in  all  406  lamps  and  481  burners  belonging  to  the  Depart* 
ment;  one  lamp  was  removed  and  one  erected  during  the  year. 

The  average  number  of  lamps  not  connected  with  meters  burning 
during  the  year  was  318 ;  each  lamp  burned  about  2,600  hours  and  con- 
sumed about  15,600  feet  of  gas.  In  addition  to  these  there  were  71 
lamps  within  the  Executive  Mansion  Grounds,  connected  with  the  meter 
of  the  Mansion. 

Attention  is  invited  to  the  fact  that  the  Grounds,  south  of  the  Execu- 
tive Mansion,  known  as  the  White  Lot,  are  without  lamps  of  any  kind. 
I  suggested  last  year  a  tower  150  feet  high,  from  which  6  arc  lamps  of 
2,000-candle  power  each  should  be  shown.  Further  consideration  of  the 
subject  leads  me  to  believe  that  a  tower  standing  in  the  middle  of  the 
beautiful  ellipse,  with  its  guys  to  various  points,  would  greatly  dis- 
figure it,  and  I  therefore  recommend  that  7  iron  posts,  each  25 feet  high, 
be  erected  around  the  ellipse,  from  which  electric  lights  shall  be  shown 
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the  year  roand.  The  first  cost  of  the  work  would  be  $1,000,  the  electric 
wires  being  underground  5  the  cost  of  lighting  would  be  70  cents  per 
lamp  per  night,  or  a  total  of  $1,788.50  per  annum. 

JUDICIARY     SQUARE    AND     GROUNDS    AROUND     THE    NEW     PBNSI03 

BUILDING. 

Operations  were  resumed  early  in  the  fiscal  year  upon  the  improve- 
ment of  the  grounds  around  the  Pension  Building  and  in  the  other  see- 
tions  of  the  park. 

The  portion  of  the  grounds  west  of  the  building,  nearly  2  acres  in 
extent,  was  reduced  to  the* proper  grade  by  the  removal  of  about  4,000 
cubic  yards  of  earth ;  gravel  roads  and  walks  were  constructed  from  F 
and  G  streets  to  the  west  entrance,  the  lawns  laid  out,  covered  with  soil, 
their  edges  sodded,  and  the  remainder  so\^n  with  grass  seed.  The  roads 
and  walks  in  this  section  cover  an  area  of  12,176  square  feet,  bein^  761 
feet  long  by  16  feet  wide.  In  constructing  them  there  were  used  300  cubic 
yards  of  rubble-stone  and  rough  gravel  and  225  cubic  yards  of  fine  gravel; 
840  cubic  yards  of  good  surface  loam  and  500  square  yards  of  sod  were 
used  on  the  lawns. 

On  the  north  front  of  the  building  about  2,100  cubic  yards  of  earth 
were  placed  in  position  to  bring  this  portion  to  the  proper  grade. 

In  the  grounds  south  of  the  building  the  entrances  to  the  main  road 
at  Fourth  and  P'ifth  streets  were  reconstructed.  North  River  blaestone 
curbing  being  placed  in  position ;  at  the  Fourth-street. entrance  the  road- 
bed for  about  60  square  yards  was  paved  with  trap-rock  blocks,  the  side- 
walk adjacent  repaired,  and  the  entire  main  road  between  Fourth  and 
Fifth  streets  regraveled,  rolled,  and  repaired. 

A  new  gravel  road  way  was  constructed  from  near  the  park  lodge  to  the 
Pension  Building;  it  covered  an  area  of  5,575  square  feet,  being  223  feet 
long  by  25  feet  wide;  two  new  drain-traps  were  built,  51  feet  of  6-incli 
terracotta  pipQ^laid  to  connect  them  with  the  main  drains,  and  73 feet 
of  brick  gutter  laid  connecting  with  the  traps. 

Two  additional  gravel  walks  connecting  with  the  F-street  road  were 
constructed;  their  total  length  was  288  feet,  with  a  width  of  10  feet 

The  low  grounds  bordering  the  roads  were  brought  to  proper  level 
with  good  soil  and  sown  down  with  grass  seed. 

A  flower  bed  was  constructed  around  the  fountain  and  the  adjacent 
gravel  road  widened. 

Much  attention  was  given  to  planting  at  this  reservation ;  372  flower- 
ing shrubs,  89  ornamental,  deciduous,  and  27  evergreen  trees  were  set 
out  in  the  immediate  vicinity  of-  the  Pension  .Building ;  the  evergreens 
were  large,  handsome  trees,  removed  from  Henry  and  Seaton  parks, 
where  they  were  being  seriously  injured  by  the  smoke  from  the  railroad 
locomotives. 

Asphalt  walks  684  feet  long  by  5  feet  wide  were  constructed,  leading 
from  the  Louisiana  avenue  and  B  street  entrances  to  the  City  Hall,  and 
a  bluestone  flag  pavement  198  feet  long  by  3  feet  wide  was  laid  from  a 
})oint  midway  between  Louisiana  avenue  and  £  street  to  the  same  build- 
ing ;  a  cobble-stone  gutter  about  4  feet  wide,  covering  an  area  of  38 
square  yards,  was  laid  opposite  the  watchman's  lodge,  and  a  trap-roek 
crossing  covering  an  area  of  19  square  yards  laid  across  the  gutter  and 
asphalt  walk  for  the  convenience  of  teams  going  to  the  east  entrance  of 
the  City  Hall ;  about  36  square  yards  of  trap-rock  pavement  was  laid 
at  the  west  entrance  of  the  City  Hall. 

All  roads  and  walks  were  graveled  and  repaired  where  necessarji  and 
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the  asphalt  walk  on  the  line  of  E  street  between  Fourth  and  Fifth  re- 
paired. 

All  lawns  were  mown  and  rolled  fix>m  time  to  time  daring  the  sea- 
son, gutters  and  drain-traps  kept  clean,  trees  and  shmbs  pruned  and 
mulchedy  flower  beds  laid  out  and  planted,  and'every  effort  made  to 
maintain  the  entire  park  in  as  good  condition  as  possible. 

Much  work  is  still  required  to  be  done,  the  grounds  on  the  north  and 
east  of  the  Pension  Building  are  yet  to  be  improved,  asphalt  paths 
should  be  constructed  leading  to  the  building,  and  the  main  road  south 
of  the  building,  between  Fourth  and  Fifth  streets,  should  have  an  as- 
phalt pavement. 

Ijb  is  hoped  that  the  improvement  of  these  grounds,  except  the  asphalt 
roads,  can  be  completed  during  the  coming  fiscal  year. 

BXECUTIVB  MANSION. 

The  funds  available  for  the  care,  repair,  and  refurnishing  the  Execu- 
tive Mansion  have  been  used  as  indicated,  extensive  repairs  having 
been  made  to  the  furniture,  which  in  many  cases  had  become  worn  and 
shabby. 

In  the  main  vestibule  the  tile  floor  was  repaired,  the  fresco  work  on 
the  ceiling  and  side  walls,  which  had  become  obscured  by  smoke,  was 
cleaned  and  restored,  and  the  wood- work,  including  front  door,  cleaned 
and  repainted. 

In  the  East  Boom  the  wood-work  was  repainted  where  necessary,  one 
set  of  furniture  reupholstered,  the  curtains  thoroughly  repaired,  and  a 
new  sofa  purchased  for  the  center  of  the  room. 

In  the  Green  Parlor  a  portion  of  the  furniture  was  repaired  and  reup- 
holstered. a  new  carpet  laid  in  place  of  the  badly- worn  and  shabby  one 
that  had  been  down  for  some  years,  and  the  fresco  work  of  the  ceiling 
was  cleaned  and  restored. 

In  the  blue  parlor  the  wood- work  was  touched  up  with  paint,  a  new 
carpet  put  down,  the  old  soiled  and  worn  furniture  regilded  and  re-up- 
holstered, and  new  heavy  curtains  put  up, the  old  ones  being  transferred 
to  one  of  the  bed-rooms.  Kew  window- shades  were  hung  in  the  south 
windows  of  the  east  room,  the  blue  and  red  parlors.  New  matting  was 
laid  in  the  blue  parlor  in  June,  1888. 

The  chandeliers  of  the  green,  blue,  and  red  parlors  and  the  State 
dining-room  were  cleaned,  repaired,  and  regilded. 

In  the  State  dining-room  the  wood- work  and  walls  were  touched  up 
with  paint  where  necessary,  and  new  lace  curtains  hung  in  the  place 
of  the  worn  and  shabby  sets  that  had  been  in  use  for  several  years.  A 
number  of  the  State  dining-room  chairs  were  re-upholstered. 

The  wood-work  of  the  private  dining-room  was  repainted.  New 
linen  covers  were  purchased  for  the  farniture  in  the  east  room,  main 
corridor,  green  parlor,  and  upper  corridor. 

On  the  second  floor  the  wood- work  of  the  corridor  was  touched  up 
with  paint  where  necessary,  the  library  repainted,  the  wood-work  of 
three  of  the  ojffice-rooms  coated  with  hard-oil  finish,  and  that  of  three 
bed-rooms  repainted. 

The  furniture  in  the  southwest  bed-room  was  r-eupholstered,  a  part 
of  the  old  carpet  of  the  east  room  laid  on  the  floor  in  place  of  the  old, 
worn-out  one  formerly  used;  a  set  of  shelves  placed  on  mantlepiece, 
and  other  minor  improvements  made. 

In  the  western  portion  of  the  upper  corridor  the  old  shabby  furni- 
ture was  repaired  and  re-upholstered,  and  one  new  sofa  added;  in  the 
office  i>ortion  of  the  upper  corridor  the  leather  sofas  were  re- upholstered 
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abd  repaired.  A  new  sofa  was  placed  in  the  northwest  bed-room,  and 
some  new  table-covers  parchased.  A  new  bath-tub  was  placed  in  th 
bath-room. 

The  entire  attic  was  whitewashed,  a  large  storage  closet  built,  and  Um 
copper  pipes  under  the  floor  leading  from  the  roof  were  enlarged  and 
repaired.    The  new  tin  roof  was  repainted. 

In  the  basement  the  wood- work  of  the  engine-room  and  the  iron  doon 
of  the  furnace  were  painted  3  the  entire  corridor,  laundry,  kitchen,  fis* 
nace-room,  and  outer  area  wails  were  whitewashed :  a  new  closet  w» 
placed  in  the  servants'  bath-room  and  new  washtuos  in  tbe  lanodiy. 
The  elevator  pump  was  repaired  several  times  and  the  elevator  put  ii 
good  order. 

The  sewer-pipe  leading  fix>m  kitchen  to  main  sewer  was  taken  up, 
cleaned  out,  and  put  back,  and  various  repairs  made  to  the  sewers ;  tb 
entire  plumbing  of  the  mansion  was  overhauled  and  put  in  comply 
order. 

The  house  was  drai>ed  with  mourning  in  March  on  account  of  the  deatk 
of  the  Chief  Justice  of  the  United  States,  and  after  the  mourning  was  re- 
moved in  April  the  front  balcony  and  other  portions  of  the  north  front, 
which  had  been  badly  stained,  were  painted. 

A  wooden  storm-house  was  constructed  around  the  west  entrance  <n 
the  basement  floor.  Kew  linoleum  was  placed  on  the  floors  of  the  kitchei 
and  pantry. 

The  ceiling  of  the  south  balcony,  which  was  in  a  dangerous  condition, 
was  taken  down  and  renewed ;  the  old  timbers  and  lathes  to  which  tiie 
mortar  was  attached  were  found  to  be  thoroughly  decayed ;  the  soutli 
balcony  was  repainted  where  necessary. 

All  windows  and  doors  throughout  the  house  needing  attention  wen 
eased  and  repaired. 

The  entire  gas-flxtures  were  cleaned,  repaired,  and  put  in  oomplete 
order  during  Sie  year. 

All  lace  curtains  were  repaired  and  re-upholstered;  all  carpets  (aboot 
3,500  yards)  laid  and  curtains  hung  in  the  autumn  of  1887,  and  carpeu 
taken  up  and  shaken,  and  curtains  taken  down  and  stored  away  for  the 
summer,  in  June,  1888. 

The  entire  sewerage  of  the  White  House  stables  was  overhauled  and 
some  necessary  improvements  made;  the  roof  of  the  stable  was  repaired, 
two  rooms  were  whitewashed,  and  various  repairs  made  to  windows  and 
doors. 

All  furnaces,  ranges,  chimneys,  and  stoves  were  cleaned  and  repaired 
where  necessary.  Gas-flxtures  were  put  up  in  one  of  the  basement 
rooms,  also  in  the  stable  and  on  the  north  and  south  fronts  where  awn- 
ings are  placed  during  evening  receptions. 

Considerable  repairs  were  made  to  the  greenhouses. 

The  outside  of  the  conservatory  and  the  inside  of  two  smaller  green- 
houses were  painted ;  an  entire  new  superstructure  was  constructed  os 
the  house  opposite  State,  War,  and  Navy  Building,  the  middle  bed  of  the 
house  raised,  new  iron  and  stone  plant-benches  placed  in  position,  and 
the  heating  pipes  re-arranged. 

From  some  old  brick  and  other  old  materials  on  hand  a  small  addi- 
tional structure  was  built  to  take  the  place  of  the  old  broken-down  hot- 
beds. 

The  large  rose-house  was  thoroughly  repaired,  iron  columns  placed  in 
][)osition  to  support  the  roof,  new  rafters  and  purlins  introduced  to  re- 
place those  already  decayed,  and  new  shafting  inserted  for  opening  and 
closing  ventilators. 
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111  tbe  Grapery  new  side  benches  rfud  sills  were  constructed  to  replace 
those  worn  out  and  decayed,  and  tbe  tin  portion  of  the  roof  was  repaired. 

Every  efforthas  been  made  to  maintain  thede  greenhouses,  which  were 
constructed  previous  to  March,  1885,  in  as  good  condition  as  possible. 

The  decayed  planks  were  removed  from  the  floor  of  one  of  the  rooms 
under  the  conservatory,  the  old  brick  taken  up,  cleaned  and  relaid,  and 
a  new  brick  tank  constructed. 

Id  the  grounds  of  the  mansion  the  lawns  were  regularly  mown  and 
raked,  paths  and  roads  repaired  and  rolled,  trees  and  shrubs  pruned, 
mulched  and  watered,  flower  beds  laid  out  and  planted  with  orna- 
mental foliage  and  flowering  plants,  new  trees  and  shrubs  set  out  and  a 
tew  dead  ones  removed. 

The  stone  wall  upon  which  the  iron  fence  on  the  north  front  rests  was 
thoroughly  repaired. 

Some  minor  repairs  were  made  to  the  asphalt  roads  in  the  north 
grounds. 

The  fountains  were  repaired  and  maintained  in  good  order. 

telegraph  connectina  the  capitol  with  the  departments  and 
oovernm:ent  printing  office. 

The  telegraph  lines  now  under  control  of  this  office  are  as  follows : 

The  line  of  overhead  wires  consists  of  77  poles,  covering  a  distance  of 
about  3^  miles  with  a  length  of  about  8  miles  of  wire ;  this  line,  starting 
from  the  State,  War,  and  Navy  Building  runs  to  the  Executive  Mansiou, 
thence  to  the  Treasury  Building,  thence  to  Q  street,  thence  to  Eighth 
street,  thence  to  H  street,  thence  to  North  Capitol  street,  and  thence 
to  the  Capitol ;  connected  with  it  is  one  running  from  the  Treiisury  De- 
partment along  Fotirteenth  street  to  the  Bureau  of  Engraving  and 
Printing. 

It  is  hoped  during  the  coming  year  to  connect  the  new  Pension  Build- 
ing  with  the  main  line  along  G  street;  authority  to  erect  the  necessary 
poles  on  Fifth  street  between  G  street  and  the  Pension  Building  was 
asked  some  time  since  of  the  District  Commissioners,  and  if  granted 
the  line  will  be  completed  as  soon  as  funds  are  available. 

There  is  about  600  feet  of  13-conductor  Patterson  cable  running  from 
the  cable-pole  in  the  Capitol  Grounds  into  the  basement  of  the  Senate, 
ftud  250  feet  of  20-conductor  cable  running  from  the  cable-pole  on  the 
corner  of  Seventeenth  and  G  streets  into  the  State,  War,  and  Navy 
Building. 

The  under-ground  cable  now  in  use,  known  as  the  Waring  anti-induc- 
tion cable,  consists  of  two  6-conductor  cables  running  from  the  State, 
War,  and  Navy  Building  to  the  United  States  Senate  and  House  of 
Representatives,  a  distance  of  2.6  miles ;  this  cable  runs  down  Sevcn- 
ueenth  street  to  New  York  avenue,  through  the  grounds  south  of  the 
Executive  Mansion  to  Fifteenth  street,  along  Fifteenth  street  to  B  street, 
ilong  B  street  to  Sixth  street,  thence  to  Missouri  avenue,  along  Mis- 
souri avenue  to  Third  street,  along  Third  street  to  Pennsylvania  avenue, 
ilong  Pennsylvania  avenue  to  First  street,  along  First  street  to  B  street, 
hence  to  North  Capitol  street,  and  through  the  conduit  into  the  Capitol 
>uilding ;  about  1,500  feet  of  cable  runs  through  the  Capitol,  and  about 
;00  feet  is  used  in  connecting  the  Executive  Mansion  with  the  main 
;able. 

Tbe  offices  connected  with  these  lines  are  as  follows :  Executive  Man- 
ion,  United  States  Senate,  United  States  House  of  Bepresentatives, 
treasury  Department,  State,  War,  and  Navy  Departments,  Department 
IBNa  88 175 
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of  JuBtice,  Post-Office  Department^  Department  of  the  Interior,  Gov- 
ernment Printing  Office,  Signal  Office,  National  Masenm,  and  Office  of 
Public  Buildings  and  Grounds.  Each  office  has  two  circuits  and  two 
sets  of  instruments  except  the  Signal  Office  and  Museum;  eachh'a« 
from  two  to  four  cells  in  the  local  battery. 

The  main  battery,  located  in  tlie  Office  of  Public  J^aildings  and 
Grounds,  has  80  cells  for  the  overhead  wires  and  36  cells  for  the  under- 
ground cable. 

During  the  year  the  main  battery  was  increased  and,  together  witb 
the  local  batteries,  maintained  in  good  condition ;  all  crosses  and  ob- 
structions of  every  kind  were  removed  from  the  wires  as  rapidly  as  pos- 
sible^ the  blizzard  of  March  11, 1888,  did  great  damage,  and  it  was  sev- 
eral days  before  the  overhead  wires  were  in  proper  conditioo  for 
work. 

Six  new  poles  were  erected  in  place  of  those  which  were  badly  de- 
cayed ',  4,  decayed  at  the  bottom,  were  cut  off  and  reset  and  4  6traigh& 
eued.  The  fixtures  on  the  Winder  Building  were  improved,  and  new 
ones  erected  on  the  Department  of  the  Interior. 

A  new  cable  box  was  placed  on  the  cable  i>ole  at  the  Capitol,  and  20 
feet  of  13-conductor  cable  placed  in  the  pole;  500  feet  of  cable  was 
taken  down  in  the  basement  of  the  Capitol  and  replaced  in  a  better 
position. 

The  Office  of  the  Department  of  Justice  was  refitted  with  instmmeots, 
and  all  the  other  instruments  on  the  lines  received  attention  from  time 
to  time. 

The  main  office  and  battery  were  removed  in  February,  1888,  from 
the  corner  of  Seventeenth  street  and  Pennsylvania  avenue  to  the  base- 
ment of  the  west  wing  of  the  State,  War,  and  Navy  Building. 

In  April,  li^88,  in  accordance  with  a  resolution  of  the  United  States 
Senate,  a  plan  and  estimate  were  submitted  for  a  comprehensive  system 
of  underground  wires  for  telegraph  and  telephone  service  to  connect 
the  several  Departments  and  Bureaus  of  the  Government  in  Wash* 
ington  City. 

In  view  of  the  possibility  of  no  appropriation  being  made  for  this  new 
system,  the  estimate  presented  for  the  last  two  years  is  again  snbnutted 
foi*  replacing  the  present  overhead  wires  with  underground  cables. 

The  overhead  wires  are  daily  becoming  a  greater  and  greater  nuisance, 
and  the  experience  after  the  March  blizzard  clearly  shows  the  necessity 
oi'  placing  all  wires  under  ground  as  soon  as  possible ;  the  growth  of 
the  trees  on  the  sidewalks  has  reached  such  a  condition  that  dniin^ 
wet  or  windy  weather  the  wires  are  almost  useless. 

To  remove  the  entire  overhedd  system  and  replace  it  with  undergroand 
6-\viie  cables  will  cost  $8,500. 

The  overhead  wires  should  be  removed  at  oncO)  and  the  United  States 
can  not  well  demand  that  private  corporations  shall  bury  their  wires 
unless  the  Government  takes  the  initiative  and  places  its  own  wires  un- 
der ground. 

In  the  discharge  of  my  official  duties  connected  with  the  telegraph 
lines  I  have  received  intelligent  and  efficient  assistance  from  Mr.  A.  J. 
Kennedy,  the  electrician  and  lineman  on  duty  in  this  office. 

SUEVEYIWO  AND  DRAUGHTING. 

The  time  of  the  only  draughtsman  allowed  this  office  is  mostly  taken 
up  with  the  care  of  the  old  records  of  Washington  City.  He  is  required 
to  be  in  his  office  during  the  greater  portion  of  each  day  to  exhibit 
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ihem  to  those  interested,  and  is  frequently  sammoned  to  produce  the 
records  in  the  courts. 

During  the  year,  in  addition  to  these  duties,  he  has  prepared  maps 
)f  Washington  Circle,  Iowa  Circle,  Du  Pont  Circle,  Marion  Park,  Folger 
Park,  grounds  south  of  the  Executive  Mansion-,  Reservations  70,  71, 270, 
md  271,  Keservations  45, 46, 47, 48, 49,  and  50,  Reservation  No.  201,  and 
I  plan  of  the  basement  of  the  Executive  Mansion  showing  sewer,  water, 
ind  gas-pipes ;  he  has  also  made  a  large  map,  on  a  scale  of  1  inch  to  30 
feet,  of  the  battle-field  of  Gettysburgh,  in  connection  with  erecting 
[nonuments  to  mark  the  positions  held  by  the  troops  of  the  regular 
^rmy  in  that  action,  and  has  prepared  drawings  showing  the  plans  of 
the  engineerin  charge  forthe  x>roposed  system  of  underground  telephone 
ind  telegraph  wires. 

He  haB  also  devoted  much  time  to  careful  examination  to  determine 
ivhat,  if  any,  lots  in  the  city  of  Washington  now  occupied  and  claimed 
l)y  i)rivate  parties  are  still  the  property  of  the  United  States. 

It  is  believed  that  there  are  a  few  such  lots,  but  it  is  not  deemed 
[)roper  to  even  slightly  cloud  any  title  by  an  official  report  until  it  is 
absolutely  certain  that  the  Government  has  never  parted  with  the  land ; 
:he  investigations  will  continue  as  time  admits,  and  when  completed  a 
report  will  be  made  to  the  Secretary  of  War  with  request  that  the 
aw  officers  of  the  Government  take  such  action  as  may  be  deemed  best 
to  protect  the  interests  of  the  United  States. 

It  is  earnestly  urged  that  Congress  will  authorize  the  employment  of 
I  clerk  to  take  charge  of  the  old  records ;  to  properly  arrange,  index, 
ind  show  them  to  parties  interested  will  require  the  constant  attention 
)f  a  good  clerk,  and  the  only  draughtsman  allowed  this  office  would  then 
>e  permitted  to  devote  his  entire  time  to  his  legitimate  duties. 

NUMBER  AND  AREA.  OF  RESERVATIONS   AND  NUMBER    OF  STATUES. 
Condition f  numhei'y  and  area  of  reservaiiona. 

Description. 


rotaJ  number  of  reserrations '. 

Reservations  highly  improved 

iteeervations  partially  UDpioyed , 

■teservatians  unimproved 

Two  have  been  added  .to  the  highly  improved  and  two  to  the  par- 
bially  improved  during  the  year;  two  of  those  formerly  classed  among 
:he  highly  improved  have  been  still  more  improved  by  paths,  flower 
3eds,  park  settees,  etc.,  during  the  year. 

Of  the  six  reservations  receiving  extra  improvements  during  the  year, 
iwo  were  on  l?^ew  York  avenue  between  Tenth  and  Twelith  streets 
northwest,  one  on  Bhode  Island  avenue  at  the  intersection  of  Seventh 
irod  R  streets  northwest,  one  on  Indiana  avenue  at  the  intersection  of 
rhird  and  D  streets  northwest,  one  on  Massachusetts  avenue  at  the  in- 
tersection of  Ninth  and  B  streets  northeast,  and  one  on  North  Carolina 
i venue  at  the  intersection  of  Eighth  and  B  streets  southeast. 

The  effort  has  been  to  distribute  all  new  improvements  as  equally  as 
)ossible  amon^  the  different  sections  of  the  city. 

There  are  twelve  statues  in  the  public  grounds  under  charge  of  this 
)lBce,  as  follows :  Washington,  Greene,  Jackson,  Lincoln,  Scott,  Farra- 
jut,  Thomjis,  Du  Pont,  llawliiis,  McPherson,  Garfield,  and  Henry  j  all 
)f  these,  except  the  last,  were  carefully  cleaned  off  during  the  year. 
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TREES  AND  SHRUBS. 

lu  the  report  for  1886  a  list  was  sabinitted  of  trees  and  sUrubs  form 
iDg  the  orDamental  planting  of  the  varioas  parks  in  the  pablic  is^roandi 
under  charge  of  this  office ;  the  list  embraced  a  majority  of  the  spedee 
and  varieties  generally  known  that  will  thrive  in  the  climate  of  Wash- 
ington, and  comprised  in  the  aggregate  over  32,000  specimeos  of  treea 
and  shrubs ;  since  that  date  about  5,000  specimens  have  been  planted  oat 

As  heretofore  stated,  it  is  intended  to  continne  annually  adding  to 
the  beauty  of  the  parks  by  planting  out  varieties  of  trees  and  shralMof 
decided  merit. 

From  time  to  time  it  becomes  necessary  to  remove  some  of  the  trew 
that  were  set  out  in  the  early  planting  of  the  grounds ;  great  care  is  ex* 
crcised,  and  a  tree  is  never  cut  down  unless  it  is  badly  decayed  or  by  iti 
growth  is  seriously  injuring  others  of  more  value. 

Efforts  to  prevent  the  injury  of  trees  by  caterpillars  were  continued, 
and  in  the  winter  of  1887-'88  several  bushels  of  cocoons  were  gathered 
niid  destroyed. 

ESTIMATES  FOB  THE  FISCAL  TEAR  ENDING  JUNE  30;   1890. 

Salaries  of  employes  public  buildings  and  grounds,  etc. : 

For  one  office  clerk $1,600.00 

For  one  messenger 840.00 

For  one  public  gardener 2,000.00 

For  one  clerk  in  charge  of  old  public  records  of  Washington 
City 1,500.00 

For  one  electrician  and  telegraph  lineman 1, 000. 00 

For  overseers,  foremen,  draughtsman,  gardeners,  mechan- 
ics, aridiaborers 30,000.00 

For  one  day  watchman  at  La  Fayette  Square 720. 00 

For  one  day  watchman  at  fVanklin  Square 720. 00 

For  two  day  watchmen  in  Smithsonian  Grounds,  at  |660 
each 1,320.00 

For  two  night  watchmen  in  Smithsonian  Grounds,  at  |720 
each 1,4-10.00 

For  one  day  watchman  at  Judiciary  Square 660. 00 

For  one  day  watchman  at  Lincoln  Square  and  adjacent 
reservations • 660.00 

For  one  day  watchman  at  Iowa  Circle 660. 00 

For  one  day  watchman  at  Thomas  Circle  and  neighboring 
reservations 660.00 

For  one  day  watchman  at  Washington  Circle  and  Rawlins 
Square 660.00 

For  one  day  watchman  at  Du  Pont  Circle  and  neighboring 
reservations 660.00 

For  one  day  watchman  at  McPherson  and  Farragut  squares         660. 00 

For  one  watchman  at  Stanton  Square  and  neighboring  res- 
ervations    660.00 

For  two  day  watchmen  at  Henry  (Armory)  and  Seaton 
squares  and  reservations  east  to  the  Botanical  Gardens, 
at  $660  each 1,320.00 

For  one  night  watchman  at  Henry  (Armory)  and  Seaton 
squares  and  reservations  east  to  the  Botanical  Gardens .         720. 00 

For  one  day  watchman  at  Mount  Yemon  Square  and  a^ja- 
cent  reservations 660.00 

For  one  day  watchman  at  grounds  south  of  Executive 
Mansion 660.00 

For  one  watchman  for  greenhouses  and  nursery 660. 00 

For  one  day  watchman  for  Marion  Square,  Folger  Square, 
and  adjacent  reservations 660.00 


For  contingent  and  incidental  expenses . . , , 500,  OQ 


151,100.01 
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iDiproyement  and  care  of  public  groands : 

For  iniproyement  of  eroands  north  of  the  Executive  Man- 
sion f. tii,500.00 

For  improvement  and  maintenance  of  grounds  sonth  of  the 
Executive  Mansion 4,000.00 

For  ordinary  care  of  greenhouses  and  nursery 2, 000. 00 

For  ordinary  care  of  Lafayette  Square 1, 000. 00 

For  ordinary  care  of  Franklin  Square * 1,000.00 

For  care  and  improvement  of  Monument  Grounds 5, 000. 00 

For  continuing  improvement  of  Reservation  No.  17  and  site 
of  old  canal  northwest  of  same 10,000.00 

For  couBtrnotion  and  repair  of  post  and  chain  fences  and 
constructing  stone  coping  around  reservations h  500. 00 

For  laying  asphalt  walks  in  various  reservations 5, 000. 00 

For  manure  and  hauling  same 5,000.00 

For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps, 
and  lamp-posts 1,000.00 

For  purchase  and  repair  of  seats 1,000.00 

For  purchase  andrepair  of  tools :^,  000. 00 

For  trees,  tree  and  plant  stakes,  labels,  lime,  whitewash- 
ing, and  stock  for  nursery 3,000.00 

For  removing  snow  and  ice 1,500.00 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and 
lycopodium 1,000.00 

For  care,  construction,  and  repair  of  fonntains 1, 500. 00 

For  abating  nuisances 500. 00 

For  improvement,  care,  and  maintenance  of  yarious  reser- 
vations     20,000.00 

For  improvement,  care,  and  maintenance  of  Smithsonian 
Grounds,  including  construction  of  asphalt  roads  and 
paths 8,000.00 

For  improvement  and  care  of  Henry  and  Seaton  Parks, 
east  to  Botanical  Gardens 2,500.00 

For  improvement,  care,  and  maintenance  of  Judiciary 
Square,  including  grounds  around  new  Pension  Building, 
and  asphalt  roads  and  walks  leading  to  Pension  Building.      7, 000. 00 

For  lodges  for  park  watchmen  in  Stanton,  Mount  Vernon, 
Iowa,  DuPont,  Thomas,  McPherson,  and  Folger  reserva- 
tions, at  $500  each 13,500.00 

For  supplying  and  keeping  supplied  the  76  vases  in  the 
New  Pension  Building  with  suitable  plants  and  shrubs 
and  caring  for  same,  in  accordance  with  the  Joint  resolu- 
tion of  Congress  approved  March  29, 1886 1,000.00 

Care  of,  repairs,  fuel,  etc..  Executive  Mansion :  f^  » •>    • 

For  care,  repair,  and  refurnishing  the  Executive  Mansion, 
to  be  expended  by  contractor  otherwise,  as  the  President 

may  determine 16,000.00 

For  fuel  for  Executive  Mansion,  greenhouses,  and  stable. .      3, 000, 00 
For  care  and  necessary  repair  of  greenhouses 5, 000. 00 

Lighting  the  Executive  Mansion  and  the  public  grounds :  ' 

For  erecting  7  iron  XK>sts  each  25  feet  high,  and  connecting 
them  with  underground  wires  for  electric  lights 1 ,  000. 00 

For  electric  lights  for  365  nights,  from  7  posts,  at  70  cents 
per  light  per  night,  14.90  per  night 1,788.50 

For  gas,  pay  of  lamp-lighters,  gas-fltters,  and  laborers,  pur- 
chase, erection,  and  repair  of  lamps  and  lamp-posts,  pur- 
chase of  matches  and  repairs  of  all  kinds ;  fuel  and  lights 
for  office  and  office  stable,  for  watchmen's  lodges,  and 
for  green-houses  at  the  nursery :  Provided^  That  for  each 
6-foot  burner  not  connected  with  a  meter  in  the  lamps 
on  the  public  grounds  no  more  than  twenty  dollars  shall 
be  paid  per  lamp  for  gas,  including  lighting,  cleaning, 
and  keeping  in  repair  the  lamps,  under  any  expenditure 
provided  for  in  this  act;  and  said  lamps  shall  burn  not 
Jess  than  two  thousand  six  hundred  hours  per  annum; 
and  authority  is  hereby  given  to  substitute  other  illum- 
inating material  for  the  same  or  less  price,  and  to  use  so 
much  of  the  sum  hereby  appropriated  as  may  be  neces- 
sary for  that  purpose 14,000.00 

16,788.50 
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Repairs  to  water-pipes : 

For  repairing  and  exteodiug  water-pipes,  purchase  of  ap- 
paratus for  cleaning  theni|  purchase  of  hose,  and  for 
cJeaniog  the  springs  and  repairing  and  renewing  pipes  of 
same  that  supply  the  Capitol,  the  Executive  Mansion, 
abd  the  hnilding  for  the  State,  War  and  Havy  Depart- 
ments      $2,500.00 

f3,5«l< 

Telegraph  to  connect  tlie  Capitol  with  the  Departments  and 

the  Government  Printing  Office : 
For  replacing  the  entire  overhead  system  of  wires  with 

duplicate  six  conductor  nndergronnd  cable,  being  a  total 

distance  of  about  10,500  linear  feet : 

Ditching,  boxing,  et c. ,  10,500  feet,  at  22  cents 2, 320. 00 

1 10,000  feet  of  conductor,  at  4i  cents  per  foot 4, 950, 00 

Supervising,  expert  joiners,  electricians,  etc.,  for  110,000 

feet  of  conductor,  at  one-half  cent  per  foot 550. 00 

Coutiogencies,  including  taking  cables  into  baildings....        680.00 

8,500.00 
For  care  and  repair  of  existing  lines 1,500.00 

10, 000. « 

Total 195,.-ft«.si 

In  submitting  these  estimates,  some  of  which  are  larger  than  henrti 
fore  appropriated  aud  some  for  new  work,  the  following  explanation  i 
])reseuted : 

First — One  public  gardener,  $2,000.  I  have  asked  for  an  increas 
in  the  salary  of  the  public  gardener,  a  position  now  so  satisfactorO 
filled  by  Mr.  George  H.  Brown.  The  duties  of  the  oflSce  require  tha 
the  gentleman  who  fills  it  shall  be  thoroughly  skilled  in  the  culture « 
trees,  shrubs,  and  plants,  and  shall  have  a  practical  knowledg^e  of  cir 
engineering  as  applied  to  landscape  gardening.  Mr.  Brown  eombiix 
these  attributes,  to  which  he  adds  taste,  industry,  and  integrity.  H 
duties  take  him  from  one  end  of  the  city  to  the  other.  He  is  directl 
responsible  for  the  care  of  the  valuable  collection  of  plants  in  the  pro| 
agating  garden,  and  superintends  the  propagation  of  plants  that  are  ai 
nually  raised  for  the  public  grounds,  which  this  year  numbereil  aboJ 
350,000. 

Second, — One  clerk  in  charge  of  old  public  records  of  Wasbin^ta 
City,  1,500. 

These  records  include  maps,  deeds,  record-books,  letters,  etc,  froi 
the  organization  of  the  original  board  of  commissioners,  near  the  clo8 
of  the  last  century,  up  to  1887,  when  the  duties  were  turned  over  to  ti 
Chief  of  Engineers ;  tjiey  are  constantly  examined  by  attorneys  ao 
others  interested  in  lauds  in  Washinirton  and  the  person  in  charge <! 
them  is  frequently  required  to  produce  them  in  courts;  to  index  thei 
properly,  to  be  able  to  turn  at  once  to  the  details  of  any  question  rai^ 
requires  familiarity  with  every  paper.  This  work  has  for  the  last  fe^ 
years  been  intrusted  to  the  only  draughtsman  allowed  this  office,  a» 
during  the  last  six  months  more  than  half  of  his  time  has  been  acts 
ally  employed  on  this  duty. 

i  earnestly  recommend  that  this  appropriation  be  made  in  order  thi 
the  draughtsman  may  be  permitted  to  attend  to  the  necessary  aiH 
legitimate  duties  of  his  office. 

Third,— For  one  telegraph  lineman,  $1,000.  Under  the  head  of  "  tek 
graph  connecting  the  Capitol  with  Departments'' will  be  found  a  fid 
description  of  the  telegraph  system  under  charge  of  this  office;  it  ii 
eludes  about  8  miles  of  overhead  wire  and  2.C  miles  of  nndergroa(» 
cable ;  there  are  17  offices  connected  with  these  lines,  the  main  battei; 
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beiDg  at  this  office ;  the  lineman  is  constantly  engaged  in  the  care  of 
the  main  and  local  batteries,  and  such  necessary  repairs  and  extensions 
as  a  system  of  wires  of  this  kind  requires ;  he  is  industrious,  efficient, 
and  capable,  and  has  won  the  confidence  of  all  with  whom  he  has  come 
in  contact  by  faithful  attention  to  his  duties. 

J?bttr«A.— For  overseers,  foremen,  draughtsmen,  gardeners,  mechanics, 
and  laborers,  $30,000. 
.  I  have  submitted  the  same  estimate  as  presented  last  year. 

The  grounds  under  charge  of  this  office  cover  an  area  of  413^  acres, 
divided  into  331  reservations  scattered  over  various  sections  of  the  city. 
Of  these  reservations  67  are  highly  improved,  47  partially  improved, 
and  227,  covering  an  area  of  about  71^  acres,  remain  entirely  unim- 
proved. 

Each  year  we  improve  from  three  to  five  of  those  heretofore  untouched, 
thus  adding  to  the  beauty  of  the  city  and  the  welfare  of  tbe  neighborhoods 
in  which  the  reservations  are  situated.  These  new  improvements  are 
distributed  throughout  different  sections  of  the  city,  and  are  only  made 
where  private  enterprise  has  improved  property  in  the  vicinity.  Each 
improved  reservation  adds  that  much  to  the  expense  of  the  care  of  the 
public  grounds,  the  mowing  of  grass,  care  and  construction  of  paths, 
care  of  trees  and  shrubs,  etc. 

It  is  earnestly  recommended  that  this  appropriation  may  be  made  in 
order  that  the  beauty  of  these  numerous  parks,  so  ornamental  to  tbe 
nation's  capital,  may  be  maintained. 

Fifth. — One  day  watchman  at  Lafayette  Square,  $720;  one  day 
wa^hman  at  Franklin  Square,  $720. 

These  men  are  earnest,  faithful,  and  efficient ;  they  have  charge  of  the 
two  handsomest  parks  in  the  city ;  they  are  busy  every  day  of  the  year, 
and  during  the  season  of  active  operations  are  on  duty  from  8  a.  m.  till 
8  p.  m. 

Sixth. — One  day  watchman  for  Marion  Square,  Folger  Square,  and 
adjacent  reservations,  $660. 

These  two  reservations  are  highly  improved,  the  one  containing  an 
area  of  about  1  acre,  the  other  about  2  acres ;  in  addition  to  these  there 
are  several  smaller  improved  reservations  in  the  vicinity ;  a  watchman 
is  very  necessar;y  in  this  locality,  the  nearest  one  being  at  Lincoln  Square, 
a  distance  of  half  a  mile,  where  his  entire  time  is  required. 

Seventh. — ^For  improvement  of  grounds  north  of  the  Executive  Man- 
sion, $2,500.  It  is  proposed  to  remove  the  old  broken  asphalt  walks 
now  in  very  bad  condition  and  to  replace  them  with  new  materials  and 
to  resurface  the  old  roadway  leading  from  the  main  road  to  the  green - 
bouses ;  the  work  will  consist  of  constructing  about  900  square  yards  of 
paths  and  resurfacing  about  1,000  square  yards  of  roadway. 

Eighth. — For  improvement,  care,  and  maintenance  of  grounds  south 
of  the  Executive  Mansion,  $4,000.  These  funds  will  be  devoted  to 
completing  necessary  drainage  due  to  raising  Potomac  Flats,  to  con- 
tinuing the  improvement  of  the  northwest  section  of  the  reservation, 
covering  an  area  of  about  2  acres,  recently  occupied  as  a  storage  ground 
in  connection  with  the  construction  of  the  War,  State,  and  Navy  Build- 
ing, to  resurfacing  roads  and  paths  and  constructing  additional  walks, 
and  to  care  of  lawns,  planting  trees  and  shrubs,  etc. 

Ninth. — ^For  care  and  improvement  of  Monument  Grounds,  $5,000. 
In  view  of  the  work  of  filling  around  the  monument  and  of  the  r^iising 
of  the  Potomac  Flats,  it  will  be  necessary  to  continue  improvements  in 
the  drainage  system,  the  roads,  paths,  lawns,  etc.,  in  this  reservation ; 
the  amount  requested  will  be  applied  to  these  purposes. 
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Tenth. — For  laying  asphalt  walks  iu  various  reservations,  $5,000.  I 
is  proposed  to  replace  with  first-class  asphalt  walks  the  gravel  paths  ii 
Washington  Circle,  Mount  Yernou  Square,  Executive  Mansion  Grouadi 
(south  side),  Lincoln  Square,  Stanton  Square,  Folger  Sqnare,  Manoi 
Square,  Henry  and  Seaton  parks,  and  to  renew  those  in  Farragol 
Square  and  Iowa  Circle.  In  the  late  fall,  winter,  and  early  spring  thMi 
walks  are  muddy,  and  pedestrians  seek  the  lawns,  which  are  thus  de- 
stroyed by  trespassers.  The  amount  of  these  paths  which  it  is  proposed 
to  lay  this  year,  is  about  3,500  square  yards.  Each  autumn  it  beooma 
necessary  to  put  down  plank  walks,  which  must  again  be  removed  ii 
the  spring.  If  asphalt  walks  are  laid  the  annual  expense  incident  ti 
plank  walks  will  be  avoided. 

Eleventh. — ^For  improvement,  care,  and  maintenance  of  various  reser- 
vations, $20,000. 

The  funds  required  under  this  head  are  for  the  purchase  of  materiah 
for,  and  the  care  of,  the  improved  parks  and  for  the  improvement  d 
as  many  as  possible  of  the  227  unimproved  reservations ;  each  jeai 
from  three  to  five  are  added  to  the  list  of  improved  reservations^'^aiid 
if  the  funds  now  requested  become  available  eight  or  ten  can  be  added 
during  the  fiscal  year  ending  Jane  30, 1890^  as  reservations  are  thus 
improved  the  expense  of  the  care  of  the  whole  is  slightly  increased, 
for  the  improvements  must  be  maintained. 

Twelfth.—For  the  iimprovement,  care,  and  maintenance  of  Smith- 
sonian Grounds,  including  the  construction  of  asphalt  roads  and  paths, 
$8,000. 

This  reservation,  covering  an  area  of  over  58  acres,  is  the  largest 
and  one  of  the  handsomest  iu  the  city,  and  has  within  its  limits  tlN 
Smithsonian  Building,  the  National  Museum,  and  the  new  Army  Med 
ical  Museum. 

The  roads  and  paths,  with  one  or  two  exceptions,  are  of  gravi^l,  and 
become  dusty  in  summer  and  muddy  in  winter ;  a  first-class  asphalt 
road  pavement  is  now  in  course  of  construction  in  front  of  the  Smith- 
sonian Building,  running  from  Seventh  to  Twelfth  street,  a  distance  o< 
about  1,700  feet  and  covering  an  area  of  about  7,500  square  yards; 
5,400  square  yards  has  been  laid,  and  it  is  hoped  that  a  sufficient  ap- 
propriation will  be  made  to  complete  the  whole  road  during^  the  sea- 
son of  1838.  With  the  appropriation  now  requested  it  is  ptx>|>osed  H 
lay  about  1,500  square  yards  of  roadway  pavement,  about  1,000  square 
yards  of  asphalt  paths  leading  through  the  park  to  the  Museum,  aud 
to  maintain  in  good  condition  tbe  gravel  roads  and  paths,  gutters, 
lawns,  trees,  shrubs,  and  drainage  of  this  handsome  park. 

Thirteenth. — For  improvement,  care,  and  maintenance  of  Henrr 
(Armory)  and  Seaton  parks,  $2,500.  These  reservations,  extending 
from  Seventh  street  to  the  Botanical  Gardens,  cover  an  area  of  34  acres. 
with  road  and  walk  surfaces  of  over  10,000  square  yards.  They  a« 
in  an  advanced  state  of  improvement.  Their  beauty  has  been  marred 
by  the  depot  and  tracks  of  the  Baltimore  and  Potomac  Eailroad.  A 
mound  has  been  constructed  around  the  depot,  upon  which  it  is  io- 
tended  to  plant  trees  and  shrubs,  so  that  in  time  the  depot  will  be  hidden 
partially  from  view.  The  materials  for  this  mound  have  thus  far  bees 
obtained  free  of  expense  to  the  United  States,  and  it  is  now  proposal 
to  grade  the  mound  ami  to  seed  and  plant  it.  The  funds  requested  are 
needed  for  this  purpose,  aud  for  the  care  of  roads,  lawns,  gutters,' ete^ 
and  laying  out  additional  paths. 

Fourteenth, — ^For  improvement,  care,  and  maintenance  of  Jndician 
Square,  including  grounds  around  the  new  Pension  Building,  $7,000. 
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This  sqnare  contains  au  area  of  20  acres,  and  includes  witliin  its  limits 
.ho  court-boase  and  the  new  Pension  Building*.  It  is  crowded  daily 
vith  persons  having  business  in  these  buildings.  The  appropriation 
low  requested  will  be  used«  if  granted,  for  completing  the  improve- 
iients  around  the  Pension  Building,  including  asphalt  roads  and  paths 
leading  thereto,  and  in  the  general  care  of  this  large  reservation. 

Fifteenth. — For  lodges  for  park  watchmen  in  Stanton,  Monnt  Vernon, 
[owa,  Dg  Pont,  Thomas,  McPherson,  and  Folger  reservations,  at  $500 
Bach;  $3,500. 

The  watchmen  in  these  reservations  are  exposed  to  the  inclemency  of 
the  weather  at  all  seasons  of  the  year.  Rain  or  shine,  hot  or  cold,  night 
or  day,  year  in  and  out,  they  mnst  be  at  iheir  stations,  and  take  shelter, 
when  necessary,  either  under  a  tree  or  in  such  a  dwelling  or  store  as  will 
offer  its  hospitality. 

The  dictates  of  humanity  call  for  this  appropriation. 
Sixteenth. — ^For  supplying  and  keeping  supplied  the  vases  in  the  new 
Pension  Building  with  suitable  plants  and  shrubs,  $1,000. 

The  joint  resolution  of  Congress  approved  March  29, 1886,  requires 
that  the  seventy-six  large  vases  on  the  upper  corridor  of  the  new  Pen- 
sion Building  shall  be  filled  and  kept  filled  with  suitable  ))lants  and 
shrubs.  This  estimate  is  submitted  in  order  that  I  may  be  able  to  com- 
ply with  the  terms  of  the  law. 

Seventeenth. — For  care,  repair,  and  refurnishing  the  Executive  Man- 
sion, $16,000. 

This  old  building  needs  continual  repairs  and  repainting  to  maintain 
it  in  a  neat  and  habitable  condition.  Much  of  the  furniture  is  ol<]  and 
needs  renewing,  while  new  carpets  are  required  in  many  of  the  rooms. 
•  During  the  past  eleven  years  the  appropriations  for  this  purpose  have 
been  as  follows:  1878,  $20,000;  1879,  $25,000;  1880,  $25,000;  1881, 
$20,000;  1882,  $60,000;  1883,  $40,000;  1884,  $28,000;  1885,  $22,600; 
1886,  $16,000,  including  $4,000  for  new  roof;  1887,  $16,000;  1888, 
816,000 ;  1889,  $16,000.  It  will  be  observed  that  since  July  1, 1885,  the 
appropriations  have  been  much  less  than  previous  to  that  time. 

It  is  earnestly  recommended  that  this  appropriation  be  made,  as  it  is 
absolutely  necessary  in  order  to  maintain  in  a  neat  and  habitable  con- 
dition the  mansion  provided  for  the  office  and  the  residence  of  the  Chief 
Executive  of  the  nation. 

Eighteenth. — For  care  and  necessary  repair  of  greenhouses,  $5,000. 
The  sum  appropriated  for  this  purpose  during  the  past  five  years  has 
been  annually  only  $4,000,  while  in  previous  years  it  was  $5,500.  The 
greenhouses  were  constructed  previous  to  1885  under  appropriations 
miule  by  Congress,  and  need  continual  repair ;  they  require  the  con- 
stant supervision  of  three  experienced  gardeners,  while  the  assistance  of 
laborers  from  time  to  time  is  necessary ;  at  this  time  the  wood- work  of 
the  superstructure  of  the  main  conservatory  is  in  very  bad  condition 
and  requires  immediate  and  extensive  repairs. 

Nineteenth. — For  erecting  seven  lamp-posts  in  the  ellipse  south  of  the 
Executive  Mansion,  from  the  top  of  which  shall  be  shown  electric  lights, 
$1,(100. 

For  electric  lights  for  three  hundred  and  sixty-five  nights  from  seven 
lamps,  at  70  cents  per  night  each,  $1,785.50. 

The  grounds  south  of  the  Executive  Mansion,  now  highly  improved, 
are  without  lights.  It  is  believed  that  the  electric  lights  mentioned 
above  will  shed  a  soft,  mellow  light  over  the  entire  reservation. 

Twentieth. — For  replacing  the  overhead  wires  between  the  Capitol 
and  the  Departments  with  a  duplicate  underground  six- wire  cable, 
$8^. 
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This  subject  has  been  discussed  in  the  preceding  pages  of  this  repoi 
The  growth  of  the  trees  on  the  sidewalks  renders  it  absolutely  ne« 
sary,  in  order  to  maintain  telegraphic  communication  over  these  wirr 
either  to  erect  at  once  taller  poles  at  a  cost  of  about  $1,600,  or  to  lays 
underground  cable  at  a  cost  of  $8,500.  The  former  plan  is  but  a  ta 
porary  expedient,  as  in  time  the  overhead-wire  system  tbrong-h  dii 
must  be  abolished.  The  underground  cable  is  far  preferable,  and  fara 
able  action  upon  this  estimate  is  earnestly  recommended.       • 

Financial  statement  for  fiscal  year  ending  June  30,  1883. 


Title  of  appropriations. 


Improyement  and  oare  of  public  grounds,  1888 

Hepairs,  f ael,  etc. ,  Bxocntive  Mansion,  1888 

Lighting,  oto.,  Executive  Mansion,  eto.,  1881 

Uepairs  to  water-pipes  and  fire-plugs,  1888 

Telegiapb  to  connect  the  Capitol  with  theDepartmeuisand  Gov- 
ernment Printing  Office,  1888 

Contingent  expenses,  public  buildings  and  grounds  under  Chief 
Engineer,  1888 

Bent  of  office,  public  bnildiugs  and  grounda  under  Chief  En- 
gineer, 1888 .' 

SfuUries  of  employes,  public  buildings  and  grounds  under  Chief 
Engineer,  11 


It  gives  me  pleasure  again  to  express  my  appreciation  of  the  efiSciea 
manner  in  which  Mr.  George  H.  Brown,  the  public  gardener,  and  M 
E.  F.  Concklin,  the  overseer  and  chief  clerk,  have  pei'formed  theur  \ui 
ous  and  important  duties.  It  has  been  my  good  fortune  to  have  the  a 
sistance  of  these  two  gentlemen  in  ihe  discharge  of  my  official  dntii 
during  the  past  three  years,  and  I  earnestly  commend  thorn  for  their  u 
tiring  energy  and  their  fidelity,  to  the  interests  of  the  Government  aii 
the  work  committed  to  their  charge. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Lieut.  Col.  Corps  ofJEngineen^ 
Colonel  V.  S.  Army. 
The  Chief  of  Engineers,  XJ.  S.  A. 
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REPORT,  WITH  ESTIMATE,  RESPECTING  A  COMPREHENSIVE  SYSTEM  C 
UNDERGROUND  WIRES  FOR  TELEGRAPH  AND  TELEPflONK  SERVIC 
TO  CONNECT  THE  SEVERAL  DEPARTMENTS  AND  BUREAUS  OF  Tfl 
GOVERNMENT  IN  WASHINGTON  CITY. 

Office  of  Public  Buildings  and  Gboxjnbs, 

WcLshington^  D.  C,  April  9, 188S, 
General  :  I  have  the  honor  to  acknowledge  the  receipt  of  the  ft 
lowing  resolution  of  the  United  States  Senate : 

In  the  Senate  of  the  United  States, 

March  26,  IdKi. 

Mesolved,  That  the  Supermtendent  of  Public  Buildings  and  Grounds  is  hei«bv^ 

•  reeled  to  report  to  the  Senate  on  or  before  Monday;  the  16th  day  of  April,  188^ 
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compreheneive  system  of  nnderground  wires  tor  telep^raph  and  telephone  service,  to 
connect  the  several  Departments  and  Bureaus  of  the  Oovemment  in  Washington 
City,  presenting  in  detail  the  same,  and  an  itemized  estimate  of  cost. 
Attest : 

Anbon  6.  McCooK, 

By  Chas.  W.  Johnbon, 

Chief  Citric. 

In  compliance  with  the  terms  of  this  resolation  I  have  the  honor  to 
submit  the  following;  report: 

At  this  time  the  United  States  has  no  established  Government  sys- 
tem of  telephone  wires  connecting  the  various  Departments,  and  with 
the  exception  of  two  6-conductor  Waring  anti-indaotion  underground 
cables  running  from  the  State,  War,  and  Navy  Building  through  the 
Csecutive  Mansion  to  the  Capitol,  the  Government  is  entirely  depend- 
ent for  telegraphic  facilities  upon  overhead  wires. 

These  cablea  were  laid  in  the  fall  of  1883  free  of  cost  to  the  United 
States  by  the  Standard  Underground  Gable  Company,  with  the  under- 
standing that  they  should  '<  be  maintained  at  the  expense  of  the  com- 
pany until  March  1, 1884,"  •  •  •  *<  and  thereafter  two  of  the  cables 
to  remain  in  the  possession  of  the  United  States." 

The  United  States  overhead  wires  are  now  strung  on  low  poles,  and 
are  a  nuisance  to  which  the  public  should  no  longer  be  subjected.  The 
growth  of  trees  on  the  sidewalks  along  the  lines  has  reached  such  a 
condition  that  during  wet  or  windy  weather  the  wires  are  almost  use- 
less. For  several  days  after  the  severe  storm  of  March  II,  188S,  the 
overhea<l  lines  were  in  a  most  demoralized  condition,  and  had  it  not 
been  for  the  underground  cable,  telegraphic  communication  between 
the  Capitol  and  the  Executive  Mansion  would  have  been  impossible. 

I  have  the  honor  to  submit  herewith  a  map  of  the  city  of  Washing- 
ton, showing  the  proposed  routes  for  a  comprehensive  system  of  tele- 
graph and  telephone  underground  wires,  connecting  the  several  Depart- 
ments and  Bureaus  of  the  Government  in  this  city. 

It  is  proposed  to  connect  the  different  Departments  by  trunk  lines, 
with  branch  lines  leading  to  subsidiary  points.  The  trunk  routes  are 
laid  down  in  heayy  red  lines,  the  branch  routes  in  broken  red  lines. 

The  Departments  and  Bureaus  to  be  connected  are  as  follows : 

(1)   TRUNK  LINES. 

Capitol,  Government  Printing  Office,  Pension  Building,  Interior  De- 
partment, Post-Office  Department,  I^atioual  Museum,  Treasury  Depart- 
ment, Department  of  Justice,  Executive  Mansion,  State,  War,  and  Navy 
Building. 

(2)  BBANOH  LINES. 

Winder  Building,  Signal  Office,  Naval  Observatory,  Bureau  of  En- 
graving and  Printing,  Propagating  Gardens,  Agricultural  Department, 
Smithsonian  Institution,  Army  Medical  Museum,  Armory,  Coast  Sur- 
vey Building,  Washington  Barracks,  navy-yard,  and  Marine  Barracks. 
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The  number  of  condactors,  the  total  uamber  of  feet  of  conductors,  an 
the  nnmber  of  linear  feet  of  trench  box  to  be  laid  are  given  in  the  ft 
lowing  table : 


u 


III 


A. 
B. 
C. 

D. 

E. 


F. 
G. 

H. 
L 
J. 


H. 
N. 
0. 
P. 


Q. 

R. 

S. 

T. 

U. 

V. 
W. 

X. 

T. 
Z. 

AA. 

BB. 
CO. 
DD. 
EE. 

FF. 

GO. 

HH. 

IL 
JJ. 


Location. 


K«val  Observatory  to  comer  Twenty -foartb  and  O  ttreots  N  W. . 

Chief  Signal  Office  to  comer  Twenty-foartb  and  G  utreets  N  W. . 

On  G  street  from  T  wenty-fonrtb  to  Seventeentb  N  W 

Northwest  comer  G  and  Seventeenth  streets  into  sabbasement 
State,  War,  and  Navy  Boilding 

Northwest  comer  G  and  Seventeenth  streets  to  entrance  of 
Winder  Bnildinff  branch 

Winder  Bnildiog  branch  from  main  trench 

From  Winder  Building  branch  to  Exeontive  Mansion  branch  — 

ExecQtive  Mansion  branch  fhim  main  trench 

From  Executive  Mansion  branch  to  Treasury  Department 
branch 

Treasury  Department  branch  from  main  trench 

From  Treasury  Department  branch  to  diverging  of  the  B  street 
and  F  street  lines 

From  diverging  point  on  Fifteenth  street  to  the  comer  of  Four- 
teenth and  B  streeto  NW 

On  B  street  from  Fourteenth  to  Ninth  NW 

From  the  comer  of  Ninth  and  B  streets  to  the  corner  of  First 
street  and  Pennsylvania  avqnne,  viaB,  Sixth,  Missouri  avenue, 
Tliird,  and  Pennsylvania  avenne 

From  the  comer  ofPennsylvania  avenue  and  First  street  to  the 
intersection  North  Capitol  and  B  streets 

From  diverging  point  on  Fifteenth  street  to  north  side  of  F  street 

From  F  street  to  Department  of  Justice 

On  F  street  fh>m  Fifteenth  to  Eighth  NW 

On  F  street  from  Eighth  stre^-t  to  Interior  and  Post-Office  Depart- 
ment branches 

Interior  Department  branch  from  main  trench 

Post-Office  Department  branch  from  main  trench 

From  Post-Offloe  Denartment  branch  to  Pension  Office  branch . . . 

Pension  Office  b?  anon  fh>m  main  trench 

From  Pension  Office  branch  to  the  corner  of  North  Capitol  and 
Fstreets 

On  North  Capitol  street  from  F  stroet  to  Govemment  Printing 
Office 

On  North  Capitol  street  from  F  streot  to  intersection  of  North 
Capitol  and  B  streets 

From  North  Capitol  and  B  streets  to  Capitol  Building  through 
conduit  (600  feet) 

National  Museum  branch  fhnn  main  trench. 


Cross  town  line  on  Ninth  street,  Louisiana  avenue,  and  Eighth 
street^  i^m  B  street  to  F  street 

Branch  line  fh>m  B  street  to  Bureau  of  Engraving  and  Printing. . 

Bnrean  of  Engraving  and  Printing  branch  fh>m  main  trench 

From  Fourteenth  street  to  Propagating  Garden 

Wires  between  Smithsonian  Institution  and  Agricultural  Depart- 
ment  • 

Wires  between  National  Museum  and  Smithsonian  Institution. . . 

From  National  Museum  to  Army  Medical  Mnseum 

From  Army  Medical  Museum  to  Armory  Building 

On  Fint  street  NW.,  B  and  South  Capitol  fti>m  Pennsylvania 
avenuetoOfflceCoast  Survey  branch 

Coast  Survey  Office  branch  from  main  trench 

From  Coast  Survey  branch  to  comer  of  South  Capitol  and  L 
streets  

From  comer  South  Capitol  and  L  streets,  via  South  Capitol  street 
and  Georgia  avenue,  to  Arsenal 

From  comer  South  Capitol  and  L  streets,  via  L,  Sixth,  and  M 
streets,  to  navy-yard ,.. 

Navy-yard  branch  l^om  main  trench 

From  navy-yaxd  to  Marine  Barracks 

Grand  totals 

Less  cable  already  laid  on  B  street  route 


P 

JS** 

pi 


1.875 
2,530 
8,378 

180 

220 
20 

1.K13 
20O 

750 

187 

ICO 

2.100 
2,250 


4,130 

1,390 
365 
856 

3,125 

200 

60 

110 

1,400 

200 

2.300 
938 

1,970 


2,110 

1,900 

80 

80U 

1,030 

620 
4.)0 
600 

2,310 
20 

8,410 

4,9«0 

4,420 

20 

1,350 


ff7,644 


i 

3 


•5 

1^ 


12 
12 
2f4  , 


50 
12 
44 
25 


50 
20 


50 


27 
25 


24 
34 
24 
34 


83 

26 


30 

32 


46 
23 
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14 
13 

1 
9 

10 
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5 

13 

7 

12 

10 

12 
10 

10 


14.3 
9k: 

91,« 

14.1 

U« 

9.« 

96.:! 

54.2 

Kf 
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Attention  is  invited  to  the  diagram  marked  (B),  submitted  herewith, 
which,  witb  the  preceding  table,  clearly  shows  the  Hues  proposed. 

The  following  tables  will  show  how  the  various  wires  are  to  be  used 
in  the  more  important  buildings: 


STATE,  WAR,  AND  NAVr  BUILDING. 


Tnmk-lime  wires. 

Wiies. 

Trunk-line  wires. 

Wirsfc 

Three  telegraph,  2  dock,  and  1  alarm  wire, 
6  circaite • 

12 

3 
3 
1 
3 
3 
.  3 
3 
3 
3 

Telephone  wires  to— Continnod. 

GovemDient  Printing  Office 

'  3 

Telephone  wires  to— 

BxMati ve  MAnsion  --,,--- ,--,t- 

Branch-lines  wires  from  State,  War,  and 
NavyBaildhigto- 
Kaval  Observatory 

Treasnry  Department —  — 

National  Mnseam..  

12 

CM<?f  infernal  Office 

12 

United  Statea  Senate 

Winder  Building 

Washington  Barracks,    Navy-Yard, 
Marine  Barracks,  and  Propagating 
Gardt'ns 

12 

TTnniiA  of  H4*nrefif>ntatl^efi ............ 

Office  of  Attornev*GKsneral. 

Interior  Department 

4 

Poat-Offlce  Denartment  

Total 

Pension  Office 

80 

I 

BXECUTIVB  MANSION. 


Six  telegraph  cirenits 

Telephone  wires  to- 
State.  War,  and  Navy  Bailding 

Treaanrv 

National  Museum , 

United  States  Senate 

House  of  Bepresontatives 


Telephone  wires  to — Contlnned. 
Office  of  Attorney-General. . 

Interior  Department 

Post-Office  llepartment 

Pension  Office 

Government  Printing  Office 

Total 


TBBASUBY  DEPABTMENT. 


Six  telpirranh  circuits 

12 

8 

1 
1 
2 
2 

1 
2 

1 

Telephone  wires  to— Continued. 

Pension  Office 

Telephone  wirea  to- 
State,  War.  and  Navy  BnOding 

1 

Government  Printing  Office 

2 

Executive  Mansion 

Branch-line  wire: 

Barean  of  Engraving  and  Printing  .. 

Total 

Nat ional  Museum 

28 

United  States  Senate 

House  of  Beprescntatives 

I 

Office  of  Attorney-General 

Interior  Department 

20 

Post-Office  Denartment 

DEPABTMENT  OF  JUSTICE. 


Six  telegraph  circuits 

Tel<*pbone  wires  to— 

State,  War.  and  Navy  Building. 

Esecntive  Msnsion , 

Treasury  Department , 

Interior  Department 

Pension  Office , 

Government  Printing  Office 


12     Telephone  wires  to— Continued. 

'         National  Museum 

3  Unite<l  States  Senate 

House  of  Bepreaentatives.. 

Post-Office  Department 

Total  


24 


DEPABTMENT  OP  INTEBIOB. 


Six  telegraph  circuits 

Telephone  wires  to— 

State.  War,  and  Navy  Building 

Executive  Mansion 

Treasurv  Department. 

Office  of  Attorney-General 

Post-Office  Department 

Pension  Office 


Telephone  wires  to— Continued. 
Goverumont  Printing  Office. 

National  Museum 

United  Stntes  Senate    

House  of  Beprescntatives  ... 


Total. 


83 
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act  of  Augaet  2, 1876,  for  the  completion  of  the  Washiniscton  MonumeDt 
was  dissolved  at  its  own  request,  and  tho  Secretary  of  War  was  charged 
with  the  custody,  care,  and  protection  of  the  monumont. 

Since  December  1, 1887,  operations  have  been  in  process  aiider  cob- 
tract  with  Mr.  Thomas  H.  Lyons,  of  Baltimore,  constracting  an  ear^ 
embankment  around  the  monument;  during  this  period  he  has  ^ 
posited  about  120,000  cubic  yards  of  earth  in  position,  making  inal! 
about  205,000  cubic  yards  deposited  under  his  contract* 

The  total  amount  that  will  be  contained  in  the  mound  when  eos- 
pleted  has  been  determined  by  accurate  calculation  to  be  267,412  coble 
yards,  of  which  250,000  yards  are  to  be  furnished  by  Mr,  Lyons  undff 
his  (contract.  Careful  instrumental  surveys  have  been  made  from  tioe 
to  time  in  order  to  accurately  determine  the  quantities  of  earth  in  posi- 
tion delivered  by  the  contractor. 

The  steam  machinery  and  the  electric  light  plant  have  been  pat ii 
running  order,  and  under  the  terms  of  the  act  of  October  2, 1888  (sac- 
dry  civil  bill),  the  elevator  and  machinery  connected  therewith  will  be 
started  at  an  early  day. 

On  the  18th  of  February,  1888,  proposals  were  invited  for  the  constroc- 
tion,  at  the  expense  of  the  Washington  Monument  Society,  of  a  marble 
lodge  house,  to  be  situated  about  40  feet  from  the  monument.  The  a* 
tract  was  awarded  to  Messrs.  Lane  &  Malnati,  of  this  city,  for  the  sua 
of  $10,720.  The  location  was  afterwards  changed  by  direction  ofth« 
Monument  Commission  to  a  position  about  480  feet  east  of  the  mona- 
ment,  and  for  the  necessary  work  connected  with  this  change  an  ail- 
ditional  sum  of  $930  was  allowed  the  contractors  by  the  Commission. 

Operations  were  commenced  early  in  April  at  the  original  site  seleeteii« 
but  suspended  in  May  and,  again  resumed  early  in  Jane  at  the  oef 
site.  The  progress  of  the  work  has  been  slow  but  the  character  of  the 
materials  and  construction  has  been  satisfactory.  At  the  close  of  Sep- 
tember, 1888,  the  walls  of  the  building  were  nearly  completed. 

During  the  present  fiscal  year  it  is  proposed  to  finish  the  coDstroc 
tion  of  the  terrace  under  contract,  to  cover  its  entire  area  with  ffid 
soil,  to  seed  it  down,  to  commence  laying  out  roads  and  wal^s,  tocoiD- 
plete  the  new  lodge,  to  begin  a  system  of  drainage  for  the  groands^  to 
insert  in  the  walls  of  the  monument  the  memorial  stones  on  hand,  aod 
to  maintain  in  good  order  the  machinery  connected  with  the  elerator 
and  electric  lights. 

The  following  estimate  for  operating  the  elevator,  the  electric  lights. 
and  machineiy  connected  therewith,  for  the  fiscal  year  ending  JnncW 
1890,  is  submitted : 

One  custodian,  at(100  per  month ftijj 

One  steam  engineer,  at  $80  per  month *; 

One  assistant  steam  engineer,  at  |60  per  month ^ 

One  fireman,  at  $50  per  month Jj 

One  assistant  fireman,  at  $45  per  month J* 

One  condnctor  of  elevator  car,  at  $75  per  month *: 

One  attendant  on  floor,  at  $45  per  month fj 

Dne  attendant  on  top  floor,  at  $45  permonth '- J* 

Three  night  and  day  watchmen,  at  $60  per  month ^^^ 

Fuel,  lights,  oil,  waste,  packing,  tools,  matches,  paints,  hrnsb^s,  brooms, 
lanterns,  rope,  nails,  screws,  lead,  electric  lights,  heating:  apparatus,  oil 
stoves  for  elevator  car  and  upper  and  lower  floor,  repairs  to  engines,  boil- 
ers, dynamo,  elevator,  and  repairs  of  all  kinds  connected  with  the  mona- 

ment  and  machinery,  and  purchase  of  all  necessary  articles  for  keeping  .^ 

the  monument,  machinery,  elevator,  and  electric  light  plant  in  good  order..  ^•^ 
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An  estimate  for  continaing  the  improvement  of  the  groands  around 
the  monument  has  been  submitted  in  my  report  upon  Public  Buildings 
and  Grounds  for  the  last  fiscal  year. 

Statement  of  ea^endituree  from  December  1^  1887,  to  September  30, 1888. 

Balance  on  hand  December  1, 1887  ...: (74,927.  61 

Appropriation  of  Octobfjr  2, 1888 27,500.00 

Total 102,427.61 

Amoont  expended  np  to  September  30, 1888 $44«853.  02 

Amount  covered  by  existiDg  contracts '. 30,074.59 

74,927.61 

Amount  available  October  2,  1688 27,500.00 

Very  respectfully,  your  obedient  servant, 

John  M.  Wilson, 
Ideut  CoL  Corps  of  Engineers^ 
Colonel  U.  8.  Army. 
The  Chief  of  Engineebs,  U.  S.  A. 
BNa  88 ^176 
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CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND   BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK. 


ANNUAL  REPORT  OF  MAJOR  CHARLES  J,  ALLEN,  CORPS  OF  ENGINEERS, 
FOR  THE  FISCAL  YEAR  ENDING  JUNE  30,  1888. 


United  States  Engineer  Office, 

Saint  Pauly  Minn.^  July  6, 1888. 
Sir:  I  have  the  honor  to  forward  herewith  my  report,  ia  duplicate, 
npoii  the  iinprovemcDt  and  constractioa  of  roads  and  bridges  in  the 
Yellowstone  National  Park  for  the  fiscal  year  ending  June  30, 1888. 
Very  respectfully,  your  obedient  servant, 

Chas.  J.  Allen, 


The  Chief  of  Engineers,  U.  S.  A. 


Major  of  Engineers. 


CONSTRUCTION  AND  IMPROVEMENT  OF  ROADS  AND  BRIDGES  IN  THE 
YELLOWSTONE  NATIONAL  PARK. 

[Id  cluurge  of  Capt.  Clinton  B.  Sears,  Corps  of  Enfrineer».  antil  April  16,  1888.    Sinoo  that  date  in 
charge  of  AlaJ.  Charles  J.  Allen,  Curpn  of  Engineers.] 

The  beginning  of  systematic  road  and  bridge  construction  in  the  park 
followed  an  appropriation  of  $40,000  made  by  act  of  Congress  approved 
March  3, 1883,  the  portion  of  the  appropriation  allotted  to  construction 
work  to  be  expended  under  the  supervision  and  direction  of  an  engineer 
oflftcer  detailed  by  the  Secretary  of  War. 

Capt.  D.  G.  Kingman  was  the  officer  so  detailed.  He  continued  in 
charge  until  April  1,  1887,  when  he  was  relieved  by  Captain  Sears. 

Those  officers  accomplished  a  large  amount  of  excellent  work  in  re- 
pairing old  roads  and  in  opening  routes  to  regions  in  the  park  thereto- 
fore inaccessible  to  tourists. 

The  project  for  this  improvement  consists  in  repairing  old  trails  and 
in  the  construction  of  substantial  roads,  about  18  feet  in  width,  well 
crowned,  ditched  and  <lrained,  with  easy  grades,  and,  where  necessary, 
covered  with  gravel  or  broken  rock ;  also,  the  building  of  good  bridges 
over  the  .streams.  The  permanent  roads  to  cover  a  circuit  of  about  145 
miles,  extending  from  the  park  line  at  Gardiner,  Mont.,  to  the  Mam- 
moth Hot  Springs;  thence  to  Norris  Geyser  Basin;  thence  to  Upper 
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(reyser  Basin;  thence  to  Yellowstone  Lake  via  Shoshone  Liake,  acnH 
the  great  continental  divide  of  the  Bocky  Mountains;  thence  along  tb 
Yellowstone  Lake  and  Yellowstone  Biver  via  the  Falls  and  the  Gisdi 
Oailon  to  Yancy's;  thence  to  the  Mammoth  Hot  Springs.  In  additkn 
a  cross-road  from  the  Firehole  Basin  to  the  Falls  of  the  Tellowdtone 
a  cross-road  from  the  latter  to  the  Norris  Basin;  a  road  from  the  wes 
line  of  the  park  to  the  Firehole  Basin;  a  road  from  Yancy's  to  the  eas 
line  pf  the  park,  and  a  number  of  short  branch  roads  and  trails  from  Hh 
intersections  of  the  above-named  roads  to  minor  objects  of  interest  oi 
the  main  lines  of  travel;  in  all,  about  225  miles  of  new  road,  shorn 
twenty  large  and  fifty  small  bridges,  and  many  culverts  contemplstei 
in  the  project.  Cost  of  completion  of  the  project,  as  estimated  in  thi 
Annual  Beport,  1S87,  $250,000. 

The  condition  of  the  roads  and  bridges  before  the  adoption  of  tk 
present  project  was  deplorable.  The  roads,  few  in  number  and  shot 
in  extent,  were  mere  wagon  trails;  the  grades  were  frequently  excess 
ively  steep,  and  the  roads  full  of  stumps,  rocks,  boggy  places,  and  dai 
erous  side-hill  slants. 

The  foregoing  is  derived  from  the  Annual  Beport  of  the  Chief  of  £o 
gineers  for  1887,  and  from  Appendix  A  A  A  to  the  same. 

Following  is  a  statement  of  the  work  accomplished  by  Captain  Sean 
in  the  past  fiscal  year,  from  memoranda  furnished  by  him  : 

On  Jaly  1,  1887,  the  appropriation  for  the  new  fiacal  year  became  available^  an 
three  workino:  parties,  provided  with  the  proper  camp  oatfit,  tools,  teams,  etc,  weai 
pat  into  the  neld  and  began  work,  which  was  continued  uninterruptedly  up  to  0( 
tober  15, 1887,  when  all  parties  were  withdrawn  and  discharged,  and  the  plant  stoM 
for  the  winter  in  charge  of  a  watchman. 

One  party  began  at  Gibbon  Meadow,  near  the  entrance  to  the  canon,  and  woifcioi 
north  toward  Norris  Geyser  Basin,  building  anew  permanent  road,  which  was  fa 
ished  to  the  latter  point.  A  considerable  portion  of  the  road  was  through  a  baav^ 
meadow  soil,  soaked  with  water,  requiring  much  deep  ditching,  many  ciUTerta,  aai 
numerous  dr&ins* 

The  rest  was  through  heavy  timber.  The  total  length  was  about  4  miles.  1% 
line  adopted  was  almost  entirely  new,  and  but  little  of  the  old  road  was  atilized. 

Another  party  began  operations  on  the  road  from  Nonis  Basin  to  the  Falla  as 
Grand  Cafion,  taking  up  the  work  where  it  was  left  off  at  the  close  of  the  lastseasia 
This  road  was  completed  to  within  a  mile  of  the  Falls,  and  partially  built  to  within  one 
fourth  of  a  mile  of  same.  The  total  length  of  road  built  on  this  section  was  equivaki 
to  about  6  miles  of  new  road.  The  greater  portion  of  this  was  through  heaTy  timba 
and  about  half  a  mile  in  Virginia  Ca&on  required  retaining- walls  of  diy  bewlde 
masonry. 

A  third  party  started  at  the  end  of  last  year's  completed  road  near  Beaver  Lak 
and  worked  toward  Swan  Lake  Meadow  on  the  line  of  the  main  road  to  the!' 


moth  Hot  Springs.  The  line  followed  was  entirely  new  aod  none  of  the  oidro« 
was  used.  Most  of  the  route  lay  through  quite  heavy  timber  and  required  mud 
clearing  and  ^prubbing,  and,  being  partly  on  wet  side  hill,  necessitated  deep  diteba 
numerous  drains,  and  many  culverts.    The  length  of  road  built  was  abont  6  miles. 

A  king-post  truss-bridge  of  30  feet  span  was  built  over  Obsidian  Creek. 

In  addition  to  the  above  small  parties  were  detaobed  from  time  to  time  to  eat  ai^ 
trails,  and  to  temporarily  repair  the  original  improved  roads  so  as  to  keep  them  a 
passable  condition,  and  to  clear  the  improved  roads  of  fallen  timber.  The  prineipi 
trail  work  was  the  construction  of  a  4-foot  bridle  path  of  easy  grade  from  the  old  tn^ 
a  short  distance  beyond  the  bridge  over  Cascade  Creek,  towards  the  crest  of  thelovt 
falls  of  the  Yellowstone. 

All  roads  were  cleared  of  timber  for  a  width  of  30  feet,  and  graded,  crowned,  aa 
finished  to  a  width  of  from  IH  to  20  feot,  exclusive  of  side  draius.  All  Widges  •■ 
culverts  were  covered  with  3-inch  planks,  and  the  total  number  built  waa  43. 

The  total  work  done  during  the  season  from  July  1  to  October  15  was  eqaivaleatt 
the  entire  construction  of  about  18  miles  of  new  road  cleared,  grubbed,  plowd 
graded,  and  finished.  Of  this,  about  55,000  feet  was  through  heavy  timber,  and  som 
10,000  feet  through  meadow  and  prairie  land ;  the  balance  being  of  varied  char^M 
through  light  timber  or  on  open  side  hill,  etc. 

The  sum  turned  over  to  me  April  X6, 1888,  was  $835.22. 
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With  these  fands  some  necessary  repairs  were  made  to  the  roads, 
bridge-piers,  and  the  retaining-wall  in  Virgina  Canon.  The  work  was 
performed  by  hired  labor. 

Bepairs  are  always  necessary  more  or  less  in  the  spring,  as  rook, 
bowlders,  and  earth  are  moved  from  the  hill  and  mountain  sides  under 
the  action  of  frost  and  spring  thaws  and  rains,  and  the  storms  of  winter 
uproot  trees,  many  of  which  fall  across  the  roads.  As  the  mileage  of 
roads  increases,  the  annual  outlay  necessary  for  repairs  will  increase. 

The  principal  work  performed  under  the  Engineer  Department  may 
be  summarized  as  follows : 

Miles  of  new  road  l^ullt ' 58^ 

Miles  of  roads  (original  wagon  trails)  mended 90 

Miles  of  new  roads  repaired  (about) 45^ 

Nnmber  of  large  bridges  bail t *...    6 

Nnmber  of  small  bridges  bnilt 13 

And  many  calvetts. 
Some  of  the  new  work  was  throngb  heavy  rock  cutting. 

Expended  dnring  the  fiscal  year  ending  Jnne30,]888 $30,000.00 

Expended  since  the  adoption  of  the  present  project 109, 779. 42 

Under  the  appropriation  of  1883 23,570.03 

Under  the  appropriation  of  1884 .• 23,000.02 

Under  the  appropriation  of  1885 23,209.37 

•Total  to  June  30,  1886 59, 779. 42 

Under  the  appropriation  approved  August  4, 1886 20. 000. 00 

Under  the  appropriation  approved  March  3, 1887 20,000.00 

Total  to  June  30, 1888 109,779.42 

The  roads  and  bridges  constmcted  and  kept  in  repair  nnder  the  pres- 
ent project  are  generally  in  very  good  condition,  but  the  entire  project 
Eis  to  extent  of  roads  and  bridges  must  be  earned  out  before  the  park 
v^ill  folly  attain  the  object  for  which  it  was  established  by  Congress. 
AXL  roads  In  the  park  should  be  well  constmcted,  not  only  with  a  view 
to  permanency,  but  also  to  appearance.  They  should  not  be  behind 
bhose  of  any  public  park  in  the  United  States.  In  constructing  them 
[  favor  an  increase  in  width  over  the  present  gauge  where  sharp  turns 
X5car,  especially  on  hillsides  or  where  the  roads  border  precipices,  and, 
n  the  latter  cases,  providing  them  with  substantial  parapets.  Parapets, 
IS  mentioned,  will  add  something  to  the  cost  of  construction,  but  they 
ire  to  a  certain  extent  necessary,  and,  where  possible,  the  construction 
¥ork,  bridgeij  especially,  should  be  in  harmony  with  the  character  of 
M>antry.  These  particulars  can  not,  probably,  all  be  attempted  for  some 
rears  to  come,  but  I  believe  that  they  will  eventually  receive  consider- 
ition. 

As  the  number  of  tourists  in  the  park  increase  some  extension  of 
'oads,  bridges,  and  bridle-paths  beyond  what  the  present  project  con- 
emplates  may  eventually  become  necessary,  and  with  that  in  view  fur- 
iher  explorations  and  reconnaissances  in  the  park  by  the  engineers 
ihonld  be  provided  for. 

I  heartily  indorse  the  views  of  the  officers  who  preceded  me  in  charge 
►f  this  work,  that  the  National  Park  should  be  maintained  for  the  pur- 
>ose  for  which  Congress  established  it,  viz,  for  a  public  park  for  the 
>eiiefit  and  enjoyment  of  the  people.  Its  many  objects  of  interest 
ihoald  be  readily,  safely,  and  cheaply  accessible,  and  this  can  best  be 
bccomplished  by  providing  liberal  and  regular  appropriations  for  the 
vork. 

*  Seo  page  3135,  Appendix  AAA,  Part  4,  Annaal  Report  of  the  Chief  of  Engineers, 
867. 
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The  last  annual  report  estimated  $130,000  as  the  sum  needed  for  xh 
fiscal  year  ending  June  30, 1889.  I  renew  that  estimate  for  the  yea 
ending  June  30, 1890,  and  would  urge,  in  connection  with  the  estimate 
the  s^vantage  of  an  early  appropriation.  The  season  for  work  i 
the  park  is  short,  and  in  case  an  appropriation  for  the  fiscal  year  i 
made  late  in  the  season,  the  short  time  available  to  the  engineer  ffl 
planning  his  work  and  organizing  for  the  same  places  him  and  the  ii 
provement  and  all  concerned  at  a  great  disadvantage.  On  the  otiic 
hand,  an  appropriation  made,  say,  in  February  or  March,  affords  tio 
for  maturing  plans,  so  as  to  take  the  field  promptly  on  the  Ist  of  Jnh 
and  thereby  accomplish  a  good  amount  of  creditable  work  before  eoli 
weather  sets  in. 

The  last  annual  report  states  the  necessity  for  the  purchase  of  a  pori 
able  steam  saw-mill  and  a  portable  rock-crusher,  and  for  the  constnM 
tion  of  a  warehouse,  stable,  and  office ;  also,  for  a  dwellin^-hoase  k 
ovrerseer  and  watchman.  During  my  visit  to  the  park  in  June  last  tb 
necessity  for  this  outlay  was  apparent.  The  dwelling-house  is  neede 
m  winter,  as  well  as  in  summer,  by  the  watchman  in  charge  of  the  ei 
gineer  plant.  In  fact,  it  will  always  be  necessary  to  keep  some  oneii 
the  park  to  inspect  and  repair  roads  and  bridges,  and  that  emploj^ 
should  have  comfortable  quarters  for  himself  and  family.  The  wint« 
in  the  park  are  long  and  severe,  and  the  hotels  are  then  closed,  so  tha 
the  watchman  is  for  months  almost  shut  out  from  the  rest  of  the  wwW 
The  buildings  should  be  located  at  Mammoth  Hot  Springs. 

It  is  proposed  to  expend  the  $130^000  estimated  as  needed  for  \h 
year  ending  June  30, 1890,  so  far  as  it  will  go,  about  as  follows : 

In  completing  the  belt  road,  by  continuing  the  existing  road  from  tb 
Upper  Geyser  Basin  to  and  around  Shoshone  Lake;  thence  across  tb 
Great  Continental  Divide  to  the  Yellowstone  Lake;  thence  along  thi 
lake  to  the  Yellowstone  River;  thence  along  the  river  to  the  Gmw 
Caiion ;  thence  to  Yancy's ;  thence  to  the  Mammoth  Hot  Springs,  in 
proving  and  completing  the  old  rough  road  between  those  points ;  Urn 
in  repairing  and  completing  the  roads  already  built  or  commenced  m 
der  the  present  project;  in  repairing  old  trails  where  necessary,  and  i 
opening  and  constructing  such  cross-roads  and  bridle-paths  as  may  I 
immediately  needed ;  also,  in  purchasing  the  plant  and  constracting  th 
buildings  needed  for  the  work. 

I  wish,  in  conclusion,  to  acknowledge  the  valuable  assistance  ra 
dered  me  by  Mr.  E.  Lamartine  during  the  portion  of  the*  fiscal  yeari 
which  the  work  has  been  in  my  charge.  Mr.  Lamartine's  connectio 
with  work  upon  roads  and  bridges  in  the  park  extends  over  six  or  sevf 
yearS;  and  the  value  of  his  services  has  been  fully  acknowledged  by  tlr 
officers  preceding  me  in  charge. 

Money  statement  « 

Amount  appropriated  by  act  of  March  3,  1887 t;2O,(K)0j 

July  1, 1888|  amount  expended  during  fiscal  year,  exclusiye  of 

liabUitiea  onUtanding  July  1,  1887 $19,716.84 

July  1,  1888,  ontBtanding  liabilities 283.16 

ao,ow.i' 

(Amount  (estimated)  required  for  completion  of  existing  project S!30, 000. << 
Amount  thatcan  be  profitably  expended  in  fiscal  yearendingJnneSO,  1890  IttO.ODiUi 
Submitted  in  compliance  with  requirements  of  sections  2  of  river  and 
harbor  acts  of  1866  and  18(»7. 
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B  B  B  I. 


ANNUAL    WATER-LEVELS    OF    THE    NORTHERN   AND    NORTHWESTERN 

LAKES. 

Tri-daily  observations  of  water-gauges  were  made  at  the  following 
places  from  July  1, 1887,  to  June  30, 1888:  Charlotte,  K  Y.,  on  Lake 
Ontario;  at  Cleveland;  Ohio,  and  Erie,  Pa.,  on  Lake  Erie;  and  at  Mil- 
waukee, Wis.,  and  Escanaba,  Mich.,  on  Lake  Michigan.  By  reason  of 
ice  and  snow  no  observations  were  made  at  Escanaba  during  the  months 
of  January,  February,  March,  and  April  of  1888,  Observations  were 
also  made  at  Sand  Beach,  Mich.,  on  Lake  Huron,  and  at  Marquette  and 
Sault  Ste.  Marie,  Mich.,  on  Lake  Superior.  At  the  last<uamed  place  the 
observations  are  from  June  1, 1887,  to  May  31, 1888. 

Monthlff  mean  of  water-leveU  for  the  several  etatkms  (in  feet)  heUnv  the  planes  of  rffer* 

woa  adopted  in  1876. 
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1.83 
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1.50 
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2.881 

2.00 


8.004 


2.43 

2.14 

1.82 

2.404 

2.620 

2.44 


2.080  8.133 


8.205 


2.01 

2.87 

2.41 

2.855 

8.000 

2.67 

8.204 

8.031 


^ 


8.40 

2.75 

2.68 

8.181 

8.166 

8.11 

8.443 

8.260 


8.66 

2.74 

2.66 

8.307 

8.784 

8.40 

8.657 

8.665 


188& 


3.67 
2.84 
2.84 
8.487 


8.61 

3.773 

3.816 


I 


3.86 
8.88 
8.11 
8.529 


8.60 

8.766 

4.166 


8.64 
3.24 
8.01 
8.848 


8.41 

8.883 

4.U6 


! 


3.14 
2.58 
2.88 
8.138 


3.20 
8.833 
4.125 


2.98 

2.41 

2.13 

2.760 

2.072 

2.85 

8.862 

3.524 


2.88 

3.11 

2.00 

2.490 

2.770 

2.56 

2.675 


The  practice  has  obtained  of  publishing  diagrams  showing  the 
monthly  means  of  water<levels  at  the  end  of  each  period  of  five  years. 
Such  a  diagram  was  published  in  the  Annual  Report  for  last  year.  With 
the  Report  for  this  year  are  presented  consolidated  tabulated  records  of 
mean  monthly  water-levels  for  the  diflferent  lakes  for  each  year  for 
which  such  records  are  complete,  so  far  as  the  files  of  this  department 
furnish  the  information.  These  tabulations  show  also  the  yearly  mean 
water-levels  for  each  year  therein  and  the  mean  levels  ior  the  entire 
periods  included  in  the  tabulations. 

A  sheet  of  diagrams  to  illustrate  the  mean  yearly  oscillations  of  the  dif- 
ferent lakes  accompanies  these  tabulations. 
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Mean  monthly  water-level  helofo  plane  of  reference  for  Lake  Superior, 
[Place  of  obMrration:  Superior.] 
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fPlaM  of  obMrration:  Saolt  Ste.  Marie.] 
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77.237 

70.847 

6a  114 

67.456 

60.201 

7a  870 

82  9059&1» 

Mean 

8.43 

a  61 

a  67 

aso 

a2i 

287 

a72i 

a626 

a604 

a065 

a84i 

8.18» 

1 

14SI 

Mean  monthljf  water-level  below  plane  of  reference  for  Lakee  Michigan  and  Muron, 
[Place  of  obaenratlon:  Point  Aox  Barqnes.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Ang. 

Sept. 

Oct 

Nor. 

nee. 

Yerty 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

Feet. 

FeeL 

FeeL 

FeeL 

Feet, 

Feet. 

.FWC. 

IM. 

1800.. 

a  02 

a  07 

1.93 

1.96 

l.Ol 

1.67 

1.68 

1.66 

1.85 

a28 

a35 

8.05 

LM 

1861.. 

aso 

2  82 

a  68 

a  48 

1.86 

1.52 

1.40 

1.20 

1.37 

1.60 

LOO 

2L03 

L« 

1862.. 

a  41 

a42 

2  51 

2  30 

1.0« 

LSI 

L76 

L78 

aoo 

1.72 

ao4 

2.33 

261 

1863.. 

a40 

264 

a  60 

a  63 

aso 

a  17 

a26 

a  25 

2  80 

ass 

2.60 

3L88 

IS 

iPlaoe  of  obaervation :  Port  Austin.] 


1S73.. 
1874.. 


4.25 
a  13 


4.28 

aoo 


4.21 

ass 


3.80 
3.00 


aso 
aos 


aoo 
a  61 


2  70 

a  45 


269 

as6 


as6 
a72 


aso 
aos 


a99 
a23 


3.15 
3L48 


IM 

2« 


[Place  of  obaenratlon:  SandBeaob.] 


1S75.. 

aso 

a7S 

a  71 

as2 

ai7 

286 

a67 

a  70 

aso 

as6 

aos 

ass 

lis 

1876.. 

ail 

a  13 

aoo 

a  72 

a  12 

L63 

L19 

L25 

L86 

L76 

L91 

a  10 

an 

1877.. 

2  30 

a  40 

a47 

aso 

222 

2  26 

2  08 

a  18 

a45 

aso 

a64 

aos 

241 

1878.. 

a  79 

206 

2  70 

286 

346 

220 

a25 

ass 

a64 

ass 

ass 

3Loe 

261 

1879.. 

a  82 

156 

aoo 

a  57 

a  44 

130 

126 

130 

a  47 

a7i 

188 

ass 

161 

1880.. 

180 

186 

a  87 

ass 

a46 

2  07 

a  66 

a77 

ass 

124 

a  as 

a56 

asf 

1881.. 

aoo 

aso 

a20 

127 

2  95 

2  78 

a63 

aso 

aos 

a  71 

168 

S.7» 

2« 

1882.. 

2  00 

a  13 

200 

2  77 

260 

237 

a  23 

2  17 

a  20 

a  52 

a77 

S.93 

261 

1883.. 

a  12 

a  17 

a  13 

112 

ass 

a  13 

1.65 

L45 

L77 

a  10 

L99 

a  10 

2« 

1884.. 

2  29 

a  44 

a  40 

aoo 

1.87 

1.81 

L73 

L85 

a20 

ao4 

aa9 

aos 

an 

1885.. 

2  38 

247 

a  47 

a  36 

1.96 

1.67 

1.61 

1.46 

LSO 

L70 

L98 

a  18 

L9 

18^6.. 

2  18 

an 

L02 

L63 

LSO 

L21 

1.37 

1.52 

1.70 

L83 

a  19 

a42 

I.T7 

J887.. 

2  59 

a  40 

a  10 

228 

2  08 

1.06 

L88 

2  09 

a  44 

a  67 

an 

3.40 

2« 

Total. 

55.41 

55.90 

54.70 

52  60 

46. 43 

4L03 

39.36 

40.21 

43.57 

46.48 

4a  64 

53.43 

579.  r> 

Moan 

2  02 

204 

288 

2.77 

a  44 

a  21 

2.07 

212 

a29 

245 

a  61 

2.81 

134 

Digitized  byCjOOQlC 


APPENDIX  B  B  B — NORTHERN  AND  NORTHWESTERN  LAKES.    2iB09 


Mean  monthly  water-level  helaw  plane  of  reference  for  Lakes  Michigan  and  Huron, 
\  Place  of  observation :  Milwaukee.  ] 


re«r. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

July. 

Aug. 

Sept. 

Oct.      Nov. 

Deo. 

T«iriy 

Feet, 

Feet 

Feet. 

Feet. 

^t 

Feet. 

Feet. 

Feet 

Feet. 

Feet 

FmL 

Feet. 

FteL 

seo.. 

2.18 

2.00 

1.07 

1.84 

1^72 

L60 

1.56 

1.76 

1.96 

a26 

159 

175 

101 

881.. 

2.86 

2.77 

2.38 

2.28 

1.86 

1.70 

1.57 

1.83 

1.64 

1.76 

1.99 

116 

103 

802.. 

2.36 

2.61 

2.21 

2.06 

1.80 

1.67 

1.77 

1.78 

1  85 

1.06 

2.3i 

149 

167 

B03.. 

2.66 

2.51 

2.52 

2.52 

2.31 

2.22 

2.27 

2.40 

2.58 

a  67 

an 

177 

164 

884.. 

a.  00 

8.14 

2.80 

3.18 

2.67 

2.68 

2.78 

2.96 

a  28 

a  63 

a  79 

103 

116 

865.. 

4.13 

4.04 

3.87 

3.38 

3.22 

8.18 

2.75 

2.73 

2.85 

a  09 

165 

196 

140 

866.. 

4.22 

4.46 

4.41 

3.96 

3.78 

3.49 

3.23 

3.17 

3.32 

a  43 

163 

178 

178 

867.. 

8.80 

3.75 

3.67 

3.28 

3.06 

2.75 

2.6U 

2.07 

2.94 

a  27 

3.73 

4.08 

129 

B68.. 

4.24 

4.28 

8.60 

8.70 

3.42 

3.21 

8.18 

3.52 

3.76 

a  99 

4.06 

4.34 

178 

869.. 

4.44 

4.37 

4.63 

4.26 

8.03 

3.40 

3.02 

2.76 

2.87 

a28 

135 

168 

166 

870- 

8.57 

8.48 

8.18 

176 

2.42 

2.28 

2.17 

2.26 

2.12 

ass 

193 

9.7ft 

175 

871- 

3.12 

3.20 

2.60 

2.40 

2.05 

2.01 

1.08 

2.21 

2.88 

a  57 

a  68 

4.21 

188 

B72.. 

4.34 

4.34 

4.66 

4.31 

4.06 

3.66 

3.66 

8.68 

a  75 

a  87 

4.16 

4.83 

4.10 

873.. 

4.82 

4.78 

4.47 

8.00 

3.34 

2. 71    *  2. 78 

2.65 

2.84 

a90 

a  18 

117 

145 

874.. 

3.21 

2.02 

2.77 

2.87 

2.80 

2.52 

2.59 

2.58 

2.83 

a  18 

a  88 

a7a 

196 

875.. 

3.92 

3.09 

3.93 

3.57 

3.U1 

2.77 

2.80 

2.63 

2.70 

a8S 

ao6 

a2S 

121 

876- 

8.30 

8.10 

2.77 

2.57 

1.95 

1.54 

1.20 

1.27 

1.32 

1.00 

1.80 

127 

108 

8n- 

2.41 

2.40 

2.40 

3.02 

2.13 

2.00 

2.09 

2.21 

2.42 

2.41 

163 

169 

181 

878.. 

2.71 

2.78 

2.62 

2.60 

2.30 

2.16 

2.16 

2.47 

2.67 

2.78 

101 

128 

16:» 

879.. 

8.54 

3.53 

3.49 

8.60 

3.37 

3.30 

3.21 

3.40 

a  52 

a  74 

106 

198 

164 

680- 

3.89 

3.98 

8.94 

3.77 

8.43 

2.80 

2.67 

2.64 

2.94 

a  28 

160 

177 

a40 

881.. 

3.76 

3.55 

8.26 

2.  Hi 

2.84 

2.61 

2  64 

2.64 

2.87 

154 

171 

2  81 

188 

882.. 

3.03 

3.04 

2.67 

2.54 

2.44 

2.17 

2  109 

1.919 

a048 

1448 

1662 

1*698 

1866 

883.. 

3.250 

3.210 

a  122 

2.010 

2.427 

2.065 

1.469 

1.504 

1.692 

1.005 

1363 

1439 

1868 

884.. 

2.655 

2.544 

2.2D3 

2.113 

L808 

1.74a 

1.880 

2.042 

2.294 

1288 

2  648 

1678 

1868 

885.. 

2.672 

2.444 

2.476 

2. 287 

1.927 

1.723 

1.633 

1.424 

1.559 

1.703 

1.090 

1288 

1011 

886.. 

2.0:»7 

2.0U 

1.757 

1.400 

1.2.30 

1.159 

1.340 

1.581 

1.832 

1.915 

1261 

1689 

1.771 

887.. 

2.672 

2.3M 

2.143 

2.187 

1.093 

1.863 

1.019 

2.060 

2.404 

1856 

1181  1  1307 

1407 

rota!* 

02.710 

01. 4(16 

80.501 

80.507 

73.4-5 

67.163 

6^.018 

66.240  i7l.C64  i77.034 

85.031   98.215 

948.028 

tfeao* 

3.311 

3. 267 

3.089 

2.878 

2.624 

2.399 

2.822 

2.864 

a  569  1  2. 783 

a  037     a  222 

1821 

rotalt 

57.860 

i36.400 

53.191 

49.367 

44.865 

40.473 

d9.648 

40l280 

4J.944  147.344 

61234  55.205 

580.818 

lieant 

3.04 

2.97 

2.80 

2.60 

2.36 

2.13 

2.09 

2.12 

2.31 

149 

176       101 

15473 

•  1860-1887  Inclusive. 

t  Excluding  obaervations  from  1864-72,  inclusive  to  compare  with  table  for  Lake  Huron. 

NoTi.— Omitting  from  the  Milwaukee  record  thone  years  not  appnarin  r  m  the  record  .for  Lake 
Huron  the  following  results:  At  Milwaukee  (Lake  Micoigan),  sum  of  monthly  totals,  680.813;  mean 
water-level  below  plane  of  reference,  2.5474+.  Lake  Huron,  sum  of  monthly  totals,  579.66; 
irater-level  below  plane  of  reference,  8.6423  -|- . 

Mean  monthly  water-level  helow plane  of  reference  for  Lake  Erie. 
[Place  of  observation:  Cleveland.] 


Year. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 
Feet 

Sept. 
Feet 

Oct. 
Feet 

Nov. 
Feet 

Dee. 

Yearly 
mean. 

Feet 

Feet. 

Feet. 

T^ 

Feet 

Feet 

Feet 

Feet 

Feet 

I860.. 

L86 

121 

1.81 

1.11 

0.00 

0.93 

1.19 

L35 

L60 

L09 

108 

124 

L61 

L861.. 

160 

178 

134 

1.30 

0.87 

0.80 

L06 

LOl 

L19 

L42 

1.44 

L67 

L63 

1862.. 

L68 

L97 

L83 

193 

0.60 

0.69 

0.72 

1.10 

L41 

L79 

113 

110 

L42 

1888.. 

L66 

1.36 

L4S 

1.80 

1.12 

L26 

L38 

L46 

L85 

129 

170 

178 

L71 

1864- 

102 

187 

166 

116 

1.46 

L51 

L77 

104 

126 

167 

174 

167 

IS 

1865.. 

110 

168 

136 

164 

106 

108 

112 

120 

124 

154 

102 

106 

1866.. 

133 

149 

110 

162 

130 

104 

L93 

118 

124 

128 

140 

148 

168 

1867.. 

177 

109 

169 

137 

1.85 

L54 

L73 

2.04 

143 

177 

127 

149 

150 

1868.. 

169 

4.07 

148 

165 

120 

L81 

L84 

186 

163 

108 

124 

145 

188 

L869.. 

146 

158 

106 

175 

120 

L81 

L53 

L63 

LOO 

135 

181 

146 

146 

1870.. 

13 

L99 

123 

1.67 

L36 

L30 

!.33 

L40 

L65 

103 

133 

145 

L83 

1871.. 

199 

164 

106 

1.79 

L76 

L78 

L99 

116 

183 

101 

145 

142 

1872.. 

163 

.177 

186 

166 

122 

185 

186 

189 

112 

129 

a62 

185 

188 

1873.. 

195 

194 

187 

159 

L92 

L84 

L86 

L92 

132 

162 

182 

145 

167 

1874.. 

106 

101 

1.98 

1.81 

1.72 

L65 

L62 

L78 

124 

168 

110 

131 

116 

1875.. 

Z.hX 

171 

167 

117 

170 

127 

114 

115 

120 

178 

193 

171 

183 

1876.. 

175 

119 

1.54 

L02 

0.70 

0.59 

0.70 

LOO 

L17 

1.70 

L62 

L86 

L41 

1H78.. 

120 

115 

102 

L60 

1.34 

L34 

L34 

L58 

L71 

106 

126 

118 

L82 

1879.. 

160 

174 

171 

135 

120 

111 

108 

130 

163 

186 

133 

107 

158 

1882.. 

100 

100 

1.66 

1.33 

1.13 

0.98 

L05 

1.10 

L46 

L9t 

123 

1T4 

L6i 

1883.. 

183 

Idi 

143 

131 

L85 

L15 

0.96 

LOl 

L32 

L64 

102 

L99 

L84 

1884.. 

132 

106 

1.87 

1.32 

1.05 

0.97 

L19 

L35 

L78 

111 

160 

166 

L77 

1885.. 

184 

105 

119 

137 

1.64 

1.13 

L17 

L16 

1.31 

L41 

L63 

L58 

L87 

1886.. 

1.66 

129 

148 

1.60 

1.30 

L20 

L23 

L42 

L67 

L90 

119 

127 

L76 

1887.- 

160 

107 

1.29 

1.24 

LOO 

L04 

L27 

L59 

L82 

141 

168 

166 

LOO 

Total. 

66.70 

6163 

62.86 

49.78 

40.63 

36.74 

37.84 

4110 

4149 

67.28 

64.06 

66.68 

640.76 

Mean. 

167 

174 

151 

L99 

L63 

L47 

L51 

L68 

L94 

129 

166 

163 

114 

Digitized  byCjOOQlC 


2810     EEPORT  OP   THE   CHIEF   OP  ENGlNEEItS,  If.  &.  AfiSfT. 

Mean  monthly  water-level  below  plane  of  reference  for  Lake  Omtario, 
[Plaoe  of  obsexration :  Charlotte.  I 


Ye«r. 

Jon. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

joir. 

Aug. 

Sept. 

Oct 

Not. 

Dee. 

T«iri: 

FeeL 

FwL 

Feet. 

Feet 

FeeL 

Feet 

Feet 

Feet 

Feet 

Feet 

Feet. 

Fleet. 

FatL 

1880.. 

2.40 

2.57 

2.46 

2.44 

2.20 

2.01 

1.98 

1.90 

2.31 

2.67 

2.4B 

2.48 

IS 

1861.. 

2.70 

2.69 

2.25 

1.71 

0.94 

0.70 

0.68 

0.98 

1.44 

1.29 

1.38 

1.58 

tS3 

1M2.. 

L04 

2.20 

2.09 

L23 

0.40 

0.55 

0.66 

0.99 

1.52 

2.03 

2.39 

2.63 

LM 

1803.. 

2.46 

2.27 

2.10 

1.51 

1.01 

1.01 

1.25 

1.56 

2.11 

2.54 

2.73 

2.72 

LM 

1864.. 

2.88 

2.00 

2.83 

2.29 

1.24 

0.91 

1.31 

1.69 

2.22 

2.51 

2.42 

2.20 

113 

1865.. 

2.47 

2.81 

2.40 

1.77 

1.51 

1.64 

1.74 

2.23 

2.59 

2.M 

3.26 

3.34 

2.S 

1886.. 

8.53 

8.76 

&45 

8.10 

2.64 

L90 

2.13 

2.35 

2.49 

2.61 

2.59 

2.13 

112 

1867.. 

2.10 

2.21 

2.08 

1.67 

0.88 

0.58 

0.90 

0.89 

1.09 

1.63 

3.42 

3.64 

hn 

1868.- 

8.82 

4.18 

8.82 

8.16 

2.63 

2.28 

2.41 

2.62 

2.85 

8.66 

3.44 

3.46 

IB 

1869.. 

8.60 

8.47 

8.28 

2.54 

1.95 

1.78 

1.51 

1.56 

1.71 

2.01 

2.42 

2.27 

134 

1870.. 

1.74 

1.69 

1.66 

0.03 

0.05 

0.17 

0.44 

0.89 

1.49 

1.84 

2.28 

2.46 

LSI 

1871.. 

2.68 

2.90 

2.61 

1.95 

1.66 

1.73 

1.90 

2.34 

2.68 

8.25 

8.03 

4.20 

161 

18T2.. 

4.85 

4.65 

4.68 

4.26 

4.02 

8.70 

8.64 

8.79 

4.04 

4.14 

4. 25 

4.44 

4.1* 

1878.. 

4.61 

4.60 

4.43 

2.75 

2.07 

2.02 

2.08 

2.32 

2.76 

8.12 

3.28 

3.15 

xm 

1874.. 

2.68 

2.34 

1.90 

1.70 

1.66 

1.70 

1.59 

1.84 

2.34 

2.95 

8.48 

3.78 

134 

1875.. 

4.18 

4.46 

4.80 

8.52 

3.17 

8.12 

2.97 

3.15 

8.38 

8.68 

8.81 

3.91 

IQ 

1876.. 

8.60 

2.87 

2.28 

1.36 

0.68 

0.56 

0.54 

0.96 

L62 

1.96 

2.30 

2.56 

1.7T 

1877 .. 

2.06 

8.19 

8.07 

2.46 

2.81 

2.49 

2.46 

2.72 

3.13 

8.52 

8.66 

3.51 

1« 

1878.. 

8.37 

3.13 

2.61 

2.21 

1.88 

1.88 

1.92 

2.02 

2.17 

2.60 

2.63 

1.S5 

13 

1870.. 

2.18 

2.52 

2.50 

2.24 

2.08 

2.05 

2.24 

2.61 

3.01 

8.45 

8.84 

3.83 

171 

1880.. 

8.60 

8.30 

2.08 

2.75 

2.54 

2.40 

2.47 

2.84 

8.15 

3.63 

8.73 

3.93 

111 

1881.. 

4.23 

4.14 

8.57 

8.20 

2.90 

2.70 

2.65 

2.08 

3.42 

8.74 

3.74 

3.76 

142 

1882.. 

8.23 

8.03 

2.45 

2.14 

1.66 

1.36 

1.35 

1.72 

2.10 

2.57 

3.05 

3.36 

135 

1888.. 

8.59 

8.52 

8.80 

2.74 

2.12 

2.51 

L28 

1.436 

1.867 

2.1:9 

2.55 

2.64 

14ft 

1884.. 

2.70 

2.28 

2.19 

1.11 

0.97 

1.075 

1.210 

1.479 

1.976 

2.38 

2.98 

3.044 

LS 

1885.. 

8.067 

8.36 

8.58 

2.851 

2.06 

1.723 

LM 

1.77 

1.96 

2.87 

2.84 

2.27 

14S 

1886.. 

1.04 

1.04 

1.94 

0.97 

0.8L 

0.88 

1.21 

1.63 

2.05 

2.41 

2.70 

2.78 

L- 

1887.. 

2.08 

2.80 

1.86 

1.58 

1.05 

1.06 

1.34 

1.83 

2.43 

2.91 

8.40 

3.55 

1I» 

Total. 

85.427 

85.08 

78.67 

IT  931 

49.19 

45.888 

47.869 

55.095 

66.903 

76.93 

84.67 

85.464Sn.ir 

Mean. 

8.051 

8.04 

2.81 

2.212 

1.76 

1.621 

L692 

1.966 

2.854 

2.75 

8.024 

3.052 

14« 

B  B  B  2. 

ISSUE   OF  PUBLISHED   CHARTS  OP  THE  NORTHERN  AND  NORTHWEST 

ERN  LAKES. 

ANNUAL  REPORT  OF  LlEVTENANTCOLOyEl  O.  if.  POE,  CORPS  OF  ES^ 
GINEER8,  BVT.  BRIO,  GEN,,  U,  S.  J.,  FOR  THE  FISCAL  VEAH  ENDING 
JUNE  30,  18ria 

Ukited  States  Engineer  Office, 

Detroit^  Mich,,  July  3,  1888. 
Sir:  I  have  the  honor  to  trausmit  herewith,  in  duplicate,  my  aoDOfll 
report  on  the  "issue  of  the  published  charts  of  the  northern  audnortb- 
western  lakes '^  for  the  fiscal  year  ending  June  30, 1H88. 
Very  respectfully,  your  obedient  servant, 

O.  M.  PoE, 
Lieut  Col.  of  Engineers^ 
Bvt  Brig.  Gen,,  U\  6'.  A. 
The  Chiep  of  Engineers,  U.  S.  A. 


issue  of  the  published  charts  of  the   northern  and  KOBTll- 

WESTERN  lakes. 

The  issue  of  the  charts  to  rep^itstered  vessels  has  contiuuod  dorint 
the  year  in  accordance  with  regulations ;  also  their  sale  at  a  fixed  prkf 
(to  cover  cost  of  paper  and  printing)  to  all  who  desired  to  parcliase. 
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i 

'    The  following  table  shows  the  extent  of  tliis  business : 

EtHue  of  oharU  of  the  northern  and  northwestern  lakes  during  the  fiscal  year  ending  June 

50,  1888. 


Description. 


Namber. 


Total. 


On  li«nd  July  1 1887. 


,      _. 3,808 

SeceiTed  during  the  year 11,201 

lasaed  to  Teaaela,  eto 

Sold  at  80  cents  each : 


On  hand  Joly  1, 1888.. 


7,370 
1,527 


16,009 
8,807 


6,112 


The  sum  of  $458.10  was  turned  into  the  Treasury  from  sale  of  1,527 
cliartSy  at  30  cents  each. 

Total  nnmberofcbarts  issued  to  July  1,  1887 148,831 

lasaed  between  July  1,  1887,  and  July  1,  lri88 8,897 

Total  issue  to  July  1,  1888 157,728 

Owing  to  changes  in  channels,  the  discovery  of  iireviously  unknown 
dangers,  and  the  extension  of  works  of  river  and  harbor  improvement, 
many  of  the  charts  now  require  additions  and  corrections,  in  order  to 
render  them  of  the  greatest  service.  In  some  cases  limited  surveys  will 
be  reqaired  to  obtain  the  requisite  data.  Oonsideriug  the  extensive  use 
made  of  the  charts,  and  their  recognized  value  to  the  lake  marine,  the 
sum  of  $10,000  should  be  annually  appropriated  for  the  purpose  indi- 
cated, and  I  respectfully  repeat  my  recommendation  of  last  year  in  this 
respect. 

The  cost  of  printing  and  issuing  charts  is  now  so  small  that  it  can 
not  be  further  reduced. 

I  therefore  have  the  honor  to  submit  the  following: 

Estimate  for  the  fiscal  year  ending  June  30,  1890. 

For  printing  and  issuing  charts  for  the  use  of  navigators,  and  electrotyping 
oopper-plates  for  chart  printing $i],000 

For  minor  sorveys  and  otner  ezt>enses  connected  with  correcting  and  extend- 
ing the  charts  of  the  northern  and  northwestern  lakes 10, 000 

Total 13,000 

SURVEY  OP  NORTHERN  AND  NORTHWESTERN  LAKES,  1888. 

Money  statement 

Amount  aUotted  from  appropriation  of  March  3, 1887 $775. 00 

July  1, 1888,  amount  expended  during  fiscal  year 775.00 

July  1, 1888,  amount  available,  appropriation  not  yet  made None. 

Amount  required  for  continuing  printing  and  issuing  charts. . .  $3, 000. 00 

Amount  required  for  minor  survey  s 10,000.00 

13,000.00 
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EXPLOBATIONS  AKD  SUBVEYS  IN  THE  DIVISION  OF  THE  MISSO  UBI. 


ANNUAL  BEPOBT  OF  CAPTAIN  WILLIAM  L.  MARSHALL.  C0BP8  OF  EN- 
GINEEB8.  FOB  THE  FISCAL  TEAB  ENDING  JUNE  30,  1888. 


United  States  Engineer  Office, 

Miltoaukeej  Wis.^  July  30, 1888. 

Sm :  I  have  the  honor  to  submit  my  animal  report  as  engineer  officer, 
Division  of  the  Missonri,  for  the  fiscal  year  ending  Jane  30, 1888,  as 
follows: 

Maj.  Thomas  H.  Handbnry,  Oorps  of  Engineers,  was  in  charge  of 
this  office  from  the  beginning  of  the  fiscal  year  until  April  5, 1888^  when, 
in  accordance  with  paragraph  1,  Special  Orders,  No.  60,  Headquarters 
of  the  Army,  Adjutant-General's  Office,  Washington,  D.  0.,  March  14, 
1888,  he  was  relieved  by  me. 

The  office  force  has  consisted  of  one  general-service  clerk,  Frederick 
A.  Petersen. 

There  has  been  no  field  work  in  progress  during  the  year. 

The  office  work  has  consisted  in  collecting,  compiling,  and  platting 
geographical  information  for  the  improvement  of  existing  mapsj  in 
making  reductions  and  enlargements  and  fac  simile  copies  and  tracings 
of  maps  of  military  and  Inman  reservations,  posts,  scouts,  reconnais- 
sances, etc.,  for  use  of  these  headquarters  and  elsewhere  in  the  division, 
for  file  and  forwarding. 

During  the  year  monthly' reports  of  operations  have  been  received 
from  the  engineer  officers  of  the  departments  included  in  this  division. 
Besides  these  reports,  these  officers  are  required  to  forward  such  special 
reports  and  maps  of  work  done  as  may  be  useful  to  the  major-general 
commanding  the  division. 

A  tabular  statement  is  appended  showing  the  number  of  maps  re- 
ceived, mounted,  and  Issued;  also  lists  of  maps  and  tracings  drawn  and 
miscellaneous  matter. 

9813 
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Tabular  statement  of  maps  recdved^  mounted,  and  Usued, 


Title  of  mAps. 

On  hand 

Juneao, 

1887. 

Beceived 
since. 

Monnted. 

Issued. 

Oftkas 

JaaeS 

IfiSB. 

divisions,  etc .- 

8 
82 
20 
•8 

3 
21 
28 

11 
8 
6 

e 

128 

5 
88 

14 

1 
6 

8 

8 
6 

1 
2 

TnllowsUmft and  M^SSOnririviirs.^^^-^-^ ^-^^-,... 

J 

Western  Territories 

4 

Indian  TerritOTv,  First  Ideat.  B.  H.  Bn£her,  187&,. . 
Indian  Territory,  General  Land  Offloe,  1888  and  IfflS. 
Colorado 

1 
I 

3 

1 

New  Mexico  and  AxiBona...-....-r  ..-,,. 

Territory  of  the  United  States  westoftheMiasissippi 
Hiver — 

1 

2 

Dakota 

Montana .......^-r.^ ,,-,^,,--,-^,,,,,. 

1 

YeOIow'stonelfattonal  Park,  BijcHomMonntain8,and 
adiacent  territory 

M 

Yellowatone  National  Park,  Interior  Departmentt 
IggA        

OiiA net  of  1ake>ffn,rTev oharts. ,-,. 

m 

One  set  of  post-ronte  uapa 

Kallroad  map  of  Repnblio  of  Mexico 

Part  of  map  of  the  IVominion  of  Canada 

Map  of  part  of  the  Northwest  Territory,  ahowing 
telegraph  lines 

1 

Tarkestan  and  coontries between  the  British  and  the 
Rnnttian  Dominions  in  Asia. 

1 

1 

Dakota,  Montana,  Idaho,  Wyoming,  New  Mexico, 
Utah,  Arizona,  and  Colorado,  General  Land  Office 
mans  three  oonies  of  each 

24 
2 

10 

8 

u 

United  SUtes  and  Territories,  General  Land  Office, 
1885 

• 

* 

Total 

470 

20 

12 

10 

Am 

LIST  OF  MAPS  AND  TBAOINGS  DRAWN. 

Tracing  of  map  ahowing  route  of  march  from  Fort  Missoula  to  Camp 
on  Tobacco  Plains,  Mont.,  Second  Lieut  C.  W.  Kennedy,  Third  Infan- 
try, 1887. 

Tracing  of  the  proposed  route  of  the  Duluth  and  Manitoba  Railroad 
across  Fort  Pembina  military  reservation,  Dak. 

Tracing  of  a  map  of  a  proposed  military  reservation  fur  Fort  Da 
Ghesne,  &tah,  Lieut.  Daniel  Gomman,  Twenty-first  Infantry,  Aa^ust, 
1887. 

Tracing  of  a  plat  of  the  Arrington  ditch  across  Fort  Lewis  militair 
reservation,  Golo. 

Eight  copies  of  a  sketch  of  the  battle-ground  at  White  Biver,  Colo 
rado,  August  25, 1887,  for  Major-General  Terry's  annual  report. 

Tracing  of  a  map  of  the  United  States  military  post  grounds  and  ad* 
joining  territory  near  Denver,  Golo. 

Tracing  of  a  map  of  the  United  States  military  reservation,  Foit 
Eiley,  Kans. 

Tracing  of  a  map  of  the  United  States  military-post  grounds  at  Higb* 
wood,  Lake  County,  111. 

Sketch  of  elliptic  targets  for  rifle  practice. 

Plan  and  tracing  of  a  proposed  wharf  for  military  post  at  High  wood., 
Lake  County,  HI.  ■' 

Tracing  of  map  of  the  proposed  water-supply  and  pipe-line  for  F<xt 
Meade,  Dak.,  Captain  Jackson  and  Lieutenant  Gameroui  Seventh  Cav- 
alry, 1886. 
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Tracing  of  a  sorvey  of  proposed  boundary  line  between  Devil's  Lake 
Indian  Agenoy  buildings  and  Fort  Totten  military  reservation,  Dak., 
by  Herman  Heinze,  U.  8.  deputy  surveyor,  1887. 

Tracing  of  a  reconnaissance  map  of  the  Washita  Valley  from  Fort 
Elliott,  Tex.j,  to  crossing  of  Reno-Elliott  Trail,  First  Lieut.  G.  H.  Pad- 
dock, Fifth  Cavalry. 

Tracing  of  Fort  McKinney  military  reservation,  Wyo.,  showing  irri- 
g^ating  ditches,  October,  1887. 

Two  tracings  of  Fort  Totten  military  reservation,  Dak.,  showing  the 
proposed  reduction. 

Tracing  of  map  of  Fort  Buford  military  reservation,  Dak.,  surveyed 
in  July,  1873,  by  Gapt.  William  Ludlow,  Corps  of  Engineers. 

Two  tracings  of  "sketch  of  Fort  Buford,  Dak.  Ter.,  and  vicinity," 
showing  modified  reservation  according  to  executive  «rder,  January 
17,  1888. 

Tracing  of  part  o£  the  post  of  Fort  Leavenworth,  Eans.,  showing  pro- 
posed site  for  Boman  Catholic  church  and  school. 

Second  tracing  of  map  of  Fort  Elliott  military  reservation,  Tex.,  by 
George  S.  Storrs,  State  surveyor,  December,  1887. 

Two  tracings  of  map  showing  the  Bio  Grande  and  El  Paso  Bailroad 
through  Fort  Bliss  military  reservation,  Tex.,  A.  A.  Bobinson,  Feb- 
ruary, 1888. 

Sketch  of  route  marched  by  Lieut.  C.  J.  Crane,  Twenty-fourth  In- 
fantry, from  Fort  Sill  to  township  2,  range  10  west,  and  township  2, 
range  25  west^  Indian  Territory,  and  return,  April,  1888. 

Tracing  showing  cattle  trails,  etc.,  in  the  vicinity  of  Fort  Supply  and 
Cantonment,  on  ITorth  Fork  of  the  Canadian  Biver,  Indian  Territory. 

MISCELLANEOUS. 

Made  69  cyclostyle  copies  of  sketch  of  the  battle-ground  at  White 
Biver,  Colorado,  August  25, 1887,  for  Major  General  Terry's  annual  re- 
port. 

Made  1,178  autocopyist  copies  of  maps  showing  the  march  of  Col.  J. 
W.  Forsyth,  Seventh  United  States  Cavalry,  from  Fort  Meade,  Dak., 
to  Fort  Eiley,  Kans.,  during  July,  August,  and  September,  1887. 

Mounted  101  maps. 

Beceived  from  engineer  officer.  Department  of  Dakota,  on  August  8, 
1887,  a  blue  print  of  Fort  Buford,  Dak.,  military  reservation  and 
vicinity,  with  reservation  lines  resurveyed,  Lieut.  John  Biddle,  Corps 
of  Engineers,  U.  S.  A. 

Beceived  from  engineer  officer  (Lieut.  H.  M.  Chittenden,  Corps  of 
Engineers,  U.  S.  A.)  Department  of  the  Platte,  on  January  31,  1888, 
map  of  Fort  Niobrara  military  reservation,  Nebr. ;  blue  print  of  Belle- 
vue  Bifle  Bange,  Nebraska;  blue  print  of  military  points  in  vicinity  of 
Omaha,  Nebr. 

V  ery  respectfully,  your  obedient  servant, 

W.  L.  Mabshall, 
Captain  of  Engineen, 

The  Chief  qf  EiioiNEEBs, 

IT.  8.  Army, 
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C  C  C  a. 

explorations  and  subvets  in  the  department  of  the  columbil 

annual  report  of  lieutenant  william  c.  langfitt,  cobpm  oi 
engineers,  for  the  fiscal  tear  ending  june  30,  1888. 

Engineer  Office, 
Headquarters  Department  op  the  GoLX7]CBU.y 

Vancouver  BarrackSj  Wa8h.y  July  1,  1886w 
General:  I  have  the  honor  to  sabmit  the  following  report  of  tfa( 
operations  of  the  engineer  office  at  Headquarters  Department  of  tin 
Colambia  for  tJie  fiscal  year  ending  Jane  30, 1388: 

personnel. 

General-service  clerk  Alfred  Downing  was  in  this  office  ae  assistaflt 
from  date  of  last  report  until  April  25, 1888,  when  he  discharged  at  his 
own  request. 

General-service  clerk  Charles  A.  Homan  was  assigned  to  this  office 
June  1, 1888,  and  has  remained  since  that  time. 

FIELD  WORK. 

The  western  boundary  of  the  Vancouver  military  reservation  wis 
accurately  laid  down  to  guide  the  post  quartermaster  in  removing  es- 
croaching  persons.  A  number  of  roads  was  staked  out  on  the  Vaih 
couver  military  reservation. 

The  depth  of  the  artesian  well  bored  under  contract  on  the  reserva- 
tion was  measured  by  me  and  the  result  was  certified  to  the  degfA 
quartermaster. 

An  examination  and  report  on  the  water  supply  of  Fort  Spokane 
was  made  to  the  assistant  adjutant-general  of  this  department ;  also  a 
resurvey  of  that  reservation  was  made  with  report 

Eesurvey  of  Port  Townsend  military  reservation  with  report  to  afr 
sistant  adjutant-general  of  this  department. 

OPPICB  WORK. 

Department  maps  iflsaed S 

Maps  and  plans  drawn  by  hand M 

Tracings  for  isstie  and  office  files If 

Solar  prints S9 

Reports  of  sooats,  etc.»  referred  to  office  for  note B 

Maps  mounted  on  linen |l 

Negatives  for  official  use 5 

In  addition  to  the  above,  a  department  map,  scale  16  miles  to  the  inei^ 
was  corrected  to  December,  1887,  and  copy  forwarded  through  militaiy 
channels  to  the  Chief  of  Engineers,  with  request  that  a  new  issue,  em- 
bodying the  corrections,  be  made  and  300  copies  furnished  this  office. 
This  new  issue  has  been  received,  and  will  be  issued  as  called  for. 

A  map  of  Alaska,  scale  16  miles  to  the  inch,  has  been  projected  and 
compilation  of  available  data  started  thereon. 

Short  tables  of  distances  were  compiled  for  the  use  of  certain  troops 
going  in  the  field.  Directories  of  the  post  of  Vancouver  Barracks  have 
been  kept  corrected  to  date  and  copies  farnisU^4  to  officers^  from  tinw 
to  time. 
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Standard  (one  buudred  and  twentieth  meridian)  time  has  been  fam- 
ished to  the  post  by  signal  from  this  office  throughout  the  year. 

Two  reports  have  been  made  from  this  office  to  the  Chief  of  Engi* 
neers,  U.  S.  Army,  viz:  One  as  to  whether  the  "Taxsas  road'^  in  this 
Territory  is  a  "  military  road  "  or  not,  and  one  on  a  military  wagon 
road  between  Cape  Poulweather,  in  Benton  County,  and  Coos  Bay,  in 
Ooos  County,  Oregon. 

In  addition  to  the  above,  many  reports  on  different  subjects  have  been 
made  to  the  assistant  adjutant-general.  Headquarters  Department  of 
the  Columbia,  and  other  miscellaneous  work  dohe. 
There  have  been  no  funds  available  in  this  office  during  the  year. 
The  quartermaster's  department  has  kindly  furnished  such  materials 
as  were  necessary  to  carrying  on  the  work  of  this  office. 
Very  respectfully,  your  obedient  servant, 

Wm.  C.  Langfitt, 
First  Lieut.^  Corps  of  Engineers^ 

Engineer  Officer. 
The  Chief  of  Engineers, 

U,  8.  Army. 


CCC3. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DIVISION  OF  THE  PACIFIC. 

annual  beport  of  lieutenant  james  k  runcie,  first  artillery, 
for  the  fiscal  year  ending  june  30,  1888. 

Engineer  Office, 
Headquarters  Division  of  the  Pacific, 

San  Francisco,  CaLj  July  7, 1888. 

Sir  :  I.  have  the  honor  to  transmit  herewith  my  report  of  operations 
for  the  fiscal  year  ending  June  30, 1888. 

First  Lieut.  Thomas  L.  Casey,  Corps  of  Engineers,  who  was  on 
duty  here  at  the  commencement  of  the  present  fiscal  year,  was  relieved, 
by  paragraph  2,  Special  Orders,  Division  of  the  Pacific,  "So.  61,  dated' 
September  19, 1887,  in  compliance  with  paragraph  10,  Special  Orders, 
No.  211,  1887,  Headquarters  of  the  Army,  Adjutant-General's  Office, 
Washington. 

Capt.  Daniel  D.  Wheeler,  assistant  quartermaster,  then  assumed 
charge  of  the  office  under  paragraph  3,  Special  Orders,  Division  of  the 
Paeitic,  :N^o.  61,  September  19, 1887. 

By  virtue  of  General  Orders,  No.  2,  Headquarters  Division  of  the 
Pacific,  March  3, 1888  (under  authority  of  the  Secretary  of  War),  I  took 
charge  of  the  office. 

Assistant  Clement  Winstanley  has  been  continually  on  duty  as  to- 
pographer and  draughtsman  throughout  the  year,  but  in  September, 
1887,  was  detailed  as  clerk  to  the  inspector  of  rifle  practice  for  the  De- 
partment of  California,  which  occupies  nearly  the  whole  of  his  time 
during  the  target  season,  leaving  all  draughting  at  a  complete  stand- 
still ;  in  consequence,  not  so  much  work  has  been  accomplished  as  I 
should  wish. 

The  office  work  has  consisted  of  the  following : 

Made  map  of  portion  of  California  south  of  Mojave  Junction. 

Corrected  land  office  map  of  California. 
ENa  88 177 


Digitized'by  CjOOQ  iC 


2818  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMY. 

Made  drawings  of  plant,  machinery  used  in  the  manufacture  of  higk 
explosives,  and  the  acids  necessary  to  their  preparation,  from  sketdw 
made  by  Lieut.  E.  St.  J.  Greble,  Second  Artillery,  aid-de-Oamp. 

Calculated  projection  for  the  map  of  the  Department  of  Arizona  and 
the  District  of  New  Mexico. 

Collected  further  data  for  correcting  existing:  maps  of  the  dixim. 

Drew  and  graduated  numerous  arcs  of  100  degrees  for  use  in  sea-coait 
gun  firing  at  Presidio. 

Collected  data,  corrected  and  compiled  map  of  Fort  McDermit,  Ner, 
and  Fort  Bidwell,  Cal.,  as  recommended  by  the  Inspector-General. 

First  Lieut.  Thomas  L.  Casey,  Coq>s  of  Engineers,  in  compliant 
with  paragraph  2,  Special  Orders,  No.  06,  Headquarters  Department  rf 
California,  August  24, 1887,  proceeded  at  Fort  Gaston,  Cal.,  where  b 
made  surveys  for  a  new  water  supply  te  the  post ;  also  for  a  militaty 
telegraph  line  from  the  fort  to  Areata,  Humboldt  County,  Cal.,  andsob^ 
mitted  reports  thereon. 

t'irst  Lieut.  James  E.  Runcie  (by  paragraph  4,  Special  Orders,  Na  ^l 
Headquarters  Division  of  the  Pacific,  September  19, 1887)  accompaniti 
by  Assistant  C.  Winstanley  (paragraph  3,  Special  Orders,  No.  63,  Hea^ 
quarters  Division  of  the  Pacific,  September  30, 1887),  proceeded  to  Fort 
Huachuca,  Ariz.,  where  a  detailed  survey  for  contours  was  made  of* 
vicinity  of  the  post,  with  a  view  to  perfecting  a  system  of  seweraj§re,<» 
which  an  exhaustive  report  was  rendered  and  drawings  made  in  thiJ 
oflBce  to  illustrate  same ;  of  which  tracings  numerous  blue  prints  were 
made. 

Calculated  and  laid  out  projection  of  new  map  of  the  Department  i 
California  by  order  of  the  assistant  adjutant-general.  Abont  out 
fourth  of  this  map  is  completed. 

A  few  maps  have  been  mounted  for  of&cers  of  the  division  staff. 

Surveyed  and  leveled  line  of  proposed  road  on  the  Presidio  reafl- 
vation. 

Very  respectfully,  your  obedient  servant, 

J.   E.  RUNCIE, 

First  Lieut  First  Artillery j 

Acting  Engineer  Officer^ 
.    The  Chief  of  Engineers,  U.  S.  A. 


CCC  4. 

EXPLORATIONS  AND  SURVEYS  IN  THE  DEPARTMENT  OF  THE  PLATTE. 

annual  report  of  lieutenant  hiram  m,  chittenden,  cobpsof 
engineers,  for  the  fiscal  tear  ending  june  30,  1888. 

Headquarters  Department  of  the  Platte, 

Engineer  Office, 
Omahaj  Nebr.y  June  30, 188S. 
General  :  I  have  the  honor  to  submit  the  following  report  of  optf 
ations  for  the  year  ending  June  30, 1S88: 

I  reported  for  duty  to  the  commanding  general  at  these  headqaarW' 
on  the  16th  of  July,  1887,  in  compliance  with  paragraph  4,  Special* 
ders  No.  161,  current  series  1887,  headquarters  of  the  Army. 

On  August  10, 1887, 1  went  to  Fort  Niobrara,  Nebr.,  in  compliftD* 
with  Special  Orders  No.  69,  headquarters  Department  of  the  Pl»^ 
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aud  survey  ed,  relocated,  and  marked  the  boundaries  of  that  reservation. 
I  returned  from  this  duty  September  11, 1887. 

On  November  16, 1887, 1  weut  to  Bellevue  Rifle  Range,  Nebraska,  in 
compliance  with  Special  Orders  No.  115  of  these  headquarters,  and  sur- 
veyed the  range,  returning  the  same  day. 

On  May  4,  1888,  I  went  to  Cheyenne,  Wyoming,  in  compliance  with 
l>aragraph  1,  Special  Orders  No.  31,  current  series,  headquarters  De- 
partment of  the  Platte,  and  made  transcripts  of  the  records  of  the  land 
office  of  Wyoming  Territory,  returning  May  11, 1888. 

On  May  16, 1888, 1  went  to  Fort  Bridger,  Wyoming,  in  compliance 
with  paragraph  2,  Special  Orders  37,  current  series,  headquarters  De- 
partment of  the  Platte,  to  superintend  the  laying  of  a  system  of  water- 
works at  that  post.    I  returned  from  that  duty  June  26, 1888. 

The  above  includes  all  field  work  or  work  outside  the  office  during 
the  year. 

The  office  work  during  the  year  has  b6en  as  follows : 

Maps  of  the  Fort  Niobrara  military  reservation  and  of  the  Bellevue 
Rifle  Range  have  been  prepared ;  also  a  plat  showing  collectively  all  the 
military  posts  and  reservations  in  the  department. 

All  the  spare  time  during  the  year  has  been  i)ut  upon  a  map  of  a  part 
of  the  Department  of  the  Platte,  which  is  now  well  under  way.  In  this 
work  I  have  found  the  greatest  difficulty  in  getting  reliable  information, 
but  have  spared  no  pains  to  settle  correctly  all  disputed  points.  The 
map  when  complete  will  not  be  strictly  one  of  this  department,  but  will 
include  that  territory  lying  between  102^  and  114P  west  longitude,  and 
39^  and  46^  north  latitude.  This  includes  nearly  all  the  military  posts 
in  the  Department  of  the  Platte,  as  well  as  several  in  adjoining  depart- 
ments. It  also  includes  all  principal  places  and  railroads  in  the  terri- 
tory of  which  Wyoming  is  the  center,  and  for  a  hundred  miles  around  it. 

The  map  will  be  completed  as  early  as  possible,  but,  owing  to  the  large 
amount  of  work  outside  the  office  during  the  present  summer,  will  prob- 
ably not  be  completed  before  the  end  of  this  year. 

I  have  received  from  the  Engineer  Department  at  Willets  Point  sev- 
eral instruments  which  have  been  placed  upon  my  return.  They  will 
be  of  much  use  during  the  present  season. 

There  has  been  the  usual  office  routine  work  of  issuing  instruments, 
maps,  etc.,  to  the  officers  and  posts  of  the  department. 
Very  respectfully,  your  obedient  servant, 

H.  M.  Chittenden, 
First  Lieutenant  Corps  of  Engineers, 

Engineer  Officer  of  Department. 

The  Chief  of  Engineers, 

17.  8.  Amiy. 
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Fiftieth  Congress,  First  Session,  1887-'88. 


ACTS. 

AK  ACT  to  authorize  the  eonstmction  of  a  nilroad,  wagon,  and  foot-paasecger  bridge  acroaa  the 
Hiaaiasippl  Kiver.  at  or  near  Bnrlington,  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Eepresentatives  of  the  United  States  of  America 
in  Cimgress  assemhled,  That  the  Burlington  and  Illinois  Bridge  Conipany,  its  snccess- 
or»,  and  assigns,  be,  and  they  are  hereby,  anthorized  to  constmct  and  maintain,  if  lu 
the  opinion  of  the  Secretary  of  War  the  same  be  a  pnblic  necessity,  a  railroad,  Tfragon, 
and  foot-passenger  bridge  across  the  Mississippi  Biver  at  a  place  saitable  to  the  in- 
terests ot  navigation  at  a  point  at  or  near  the  city  of  Burlington,  Iowa,  and  to  lay  on 
or  oyer  said  bridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad 
or  railroads  that  are  or  shall  be  constracted  to  said  river,  on  either  or  both  sides 
thereof,  at  or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter 
provided :  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
beyond  wnat  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
granted ;  and  in  case  of  any  litigation  arising  iiom  any  obstruction  or  alleged  obstruc- 
tion to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
court  of  the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge 
or  obstruction  touches.  Said  bridge  shall  be  constructed  to  provide  for  the  passage 
of  railroad  trains,  and  for  the  safe  and  convenient  passage  of  wagons  and  vehicles  of 
all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be 
fixedfromtimetotimeby  the  Secretary  of  War:  Provided^  That  the  proviso  regard- 
ing wagons,  animals,  foot-passengers,  and  so  forth,  shall  not  influence  the  location  of 
said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option  of 
the  company  building  the  same,  be  built  as  a  draw-bridge  or  with  unbroken  and  con- 
tinuous spans:  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  it  shall  giv6  clear  head-room  of  not  less,  in  any  case,  than  fifty-five 
and  one-half  feet  above  extreme  high- water  mark,  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
two  hundred  and  fifty  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the 
current  of  said  river,  and  the  main  span  shall  be  over  the  main  channel  of  the  river 
and  give  a  clear  width  of  water-way  of  not  less  than  three  hundred  feet:  And  pro- 
vided further,  That  if  any  bridge  built  under  the  provisions  of  this  act  shall  bo  con- 
structed as  a  draw-bridce,  the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with 
a  pivot  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point  and 
with  spans  giving  a  clear  width  of  water-way  of  not  less  than  two  hundred  feet 
on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoining  span  or 
spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  less  than  two  hundred 
and  fifty  feet :  Provided,  That  if  the  pivot  pier  of  said  bridge  shall  be  constructed 
within  less  than  four  hundred  and  ten  feet  of  the  west  shore  of  said  river  the  span 
constructed  west  of  said  pivot  pier  may  be  lesn  than  two  hundred  and  fifty  feet,  and 
said  spans  shall  give  a  clear  head-room  uf  not  less  thAn  tep  feet  above  extreme  nlgh- 
water  mark ;  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the 
river  where  said  bridge  shall  bo  ereeted :  And  provided  also,  That  said  draw  shall  be 


Digitized  byCjOOQlC 


2824     REPORT  OF   THE   ChFeP   OP  ENGINEERS,  U.  S.  ARMT. 

opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  except  when  traiw 
are  passing  over  the  draw ;  but  in  no  case  shall  unnecessary  delay  oocar  in  opeoioj: 
the  said  draw  durine  or  after  the  passage  of  trains. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  liniitatio» 
shall  be  a  lawful  structure,  and  shall  be  known  as  a  post-route,  and  the  same  is  herriyr 
declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  znade  lor  tbr 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  tbe 
United  States,  and  for  passengers  or  freight  passim;  over  said  bridge,  than  the  rate  pa 
mile  paid  for  their  transportation  over  the  railroads  and  public  highways  leading  to 
said  bridge ;  and  the  United  States  shall  hare  the  right  of  way  for  postal  telegrapi. 
purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  have  and  U 
entitled  to  equal  riehts  and  privileges  in  the  passages  of  the  same,  and  in  the  use  el 
the  machinery  and  nztures  thereof,  and  of  all  the  approaches  thereto,  under  and  npec 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  nxK>o  hear- 
ing the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  nnder  a&8 
subject  to  such  regulations  for  the  security  of  tbe  navigation  of  said  river  as  the  8e^ 
retary  of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  or  oorpar- 
ation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  de- 
sign and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  space  of  out 
mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  tbe  bankiof 
the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  ail  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  bridge  or  bridges,  and  shall  furnish  such  other  information  as  shall  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until  the  ssic 
plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  be  sacb  as  will 
not  materially  aflect  the  interests  of  navigation,  the  bridge  shall  not  be  commeneed 
or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridge  daring  the  pro- 
ffress  of  construction,  such  change  shall  be  subject  to  the  ap]^ roval  of  the  Secretarv  of 
War ;  and  the  said  bridge  shall  be  constructed  with  such  aids  to  the  passa^pe  of  said 
bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  stractoies  for 
confining  the  flow  of  water  to  a  permanent  and  easily  navigated  channel,  for  a  dis- 
tance ofjiot  less  than  one  mile  above  the  bridge  location,  and  for  the  euiding  of  rafti, 
steamboats,  and  other  water-craft,  safely  through  the  draw  and  rait  spans,  as  tbi 
Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  maintained  at  tbe 
expense  of  the  company  owning  said  bridge ;  and  the  said  structure  shall  be  at  all 
times  so  kept  and  managed  as  to  offer  reasonable  and  propeir  means  for  the  passage  of 
vessels  through  or  under  said  structure :  and  for  the  safety  of  vessels  passins  atnight 
there  shall  be  displayed  on  said  bridge,  uom  the  hours  of  sunset  to  sunrise,  such  ligbti 
as  may  be  prescribed  by  the  Secretary  of  War :  and  the  said  structure  shall  be  changed 
or  removed  at  the  cost  and  expense  of  the  owners  thereof  from  time  to  time,  as  Con- 
gress may  direct,  so  as  to  preserve  the  free  and  convenient  navigation  of  said  river: 
and  the  authority  to  erect  and  continue  said  bridge  shall  be  subject  to  revocation  anc 
modification  by  law,  when  the  public  good  shall,  in  the  judgment  of  Congress,  so  it- 
quire,  without  any  expense  or  charge  to  the  United  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be 
commenced  within  two  years  from  the  passage  of  this  act,  and  be  completed  in  foar 
years  from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and  b« 
determined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  le- 
served. 

Approved,  January  31,  1888. 


AN  ACT  makinjr  appropriations  to  supply  deflclenoies  In  the  appropriations  for  tbe  fiscal  year 
ing  June  thirtioth,  eighteen  hundred  and  eighty-seven,  and  for  prior  years,  and  for  other  f 


Beit  enacted  by  the  Smate  andEoiue  of  Repreeentativee  of  the  United  States  ofAwurice 
in  Couffrese  assembled.  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  sapply  it- 
liciencies  in  the  appropriations  for  the  fiscal  year  eighteen  hundred  and  eighty-seven, 
and  for  other  objects  hereinafter  stated,  namely : 


WAR  DEPARTMENT. 


To  enable  tbe  Secretary  of  War  to  pay  to  Chittenden  Brothers,  contractors,  for 
money  expended  in  the  constrnction  of  a  dam  at  the  Great  Falls  of  the  Potomsc 
over  and  above  tbat  coritemplated  in  the  contract  with  naid  Chittenden  Brothers,  at 
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amended,  the  Bam  of  fifteen  thousand  dollars,  payable  from  any  unexpended  balance 
of  money  appropriated  for  the  oonstmotion  of  sach  dam. 

To  pay  D.  M.  and  C.  P.  Boll  the  amount  ascertained  by  the  Secretary  of  War  to  be 
due  them  for  work  done  on  the  Great  Kanawha  River,  Weet  Virginia,  and  by  reason 
of  changes  in  their  contract,  and  so  forth,  thirty-fonr  thousand  three  hundred  and 
seventy-nine  dollars  and  thirty  cents. 

To  pay  Charles  MoCafferty  the  amount  ascertained  by  the  Secretary  of  War  to  be 
due  him  for  work  on  the  Great  Kanawha  River,  West  Virginia,  and  by  reason  of 
changes  in  his  contract,  and  so  forth,  thirty  thousand  three  hundred  and  seventy 
dollars  and  fifteen  cents:  PnnHded,  That  any  contract  indebtednees  of  said  McCaf- 
ferty  incurred  by  subcontract,  or  for  labor  or  material  furnished  for  the  prosecution 
of  the  work  on  which  this  sum  is  based,  shall  be  first  ascertained  and  paid  by  the 
Secretary  of  War  and  the  balance  paid  to  said  McCafferty.  Said  amounts  shall  be 
received  in  fhU  satisfaction  of  all  claim  under  said  contract. 

•  •**•• 

Approved,  February  1, 1888. 


A^  ACT  aatJiorizlnfc  the  oonBtrnotion  of  a  bridge  aoross  the  Misaonri  Biver  at  some  aoceeiible  point 
in  the  Coonty  of  Saint  Charlea  in  the  Sute  of  Hiuouri,  below  the  city  of  Saint  Charles. 

Be  it  enacted  hy  the  Senate  andHotiee  of  Bepreeentativee  of  the  United  Statee  of  America 
in  Congress  assembled,  That  the  Saint  Louis,  Keokuk  and  Northwestern  Railroad  Com- 
pany, an  incorporation  organized  under  the  laws  of  the  State  of  Iowa,  and  owning 
and  operating  a  railroad  in  the  State  of  Missouri,  its  assigns  or  successors,  is  hereby 
authorized  to  construct  and  maintain  a  bridge  aci-oss  the  Missouri  River  at  such  point 
as  may  be  hereafter  selected  by  said  corporation  between  the  City  of  Saint  Charles 
and  the  mouth  of  the  Miasonri  River,  in  the  County  of  Saint  Charles,  in  the  State  of 
Missouri,  as  shall  best  promote  the  public  convenience  and  welfare  and  the  necessities 
of  business'  and  commerce,  and  also  to  construct  accessory  works  to  secure  the  best 
practicable  channel-way  for  navigation  and  confine  the  flow  of  the  water  to  a  perma- 
nent channel  at  such  point,  and  to  lay  on  and  over  said  bridge  one  or  more  railroad 
tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be  constructed 
to  said  river  at  or  opposite  said  point. 

Sec.  2.  That  said  oridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
carry  into  effect  the  rights  and  privileges  hereby  granted :  and  in  order  to  secure  that 
object  the  said  company  or  corporation  shall  submit  to  tne  Secretary  of  War,  for  his 
examination  and  approval,  a  aesign  and  drawings  of  the  bridge,  and  a  map  of  the 
location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  loca- 
tion, the  topography  of  the  banks  of  the  river,  the  shore-lines  to  high  and  low  water, 
the  location  of  anv  other  bridge  or  bridges,  and  shall  furnish  such  other  information 
08  may  be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until 
the  said  plan  and  location  of  the  bridse  are  app]coved  by  the  Secretary  of  War  the 
bridge  shall  not  be  built:  Provided,  That  if  the  said  bridge  shall  be  made  with  un- 
broken and  continuous  spans,  it  shall  have  three  or  more  channel  spans,  and  shall  not 
be  of  less  elevation  in  any  case  than  fifty  feet  above  high  water  mark,  as  understood 
at  the  point  of  location,  to  the  lowest  part  of  the  superstructure,  nor  shall  the  spans 
of  said  bridge  be  less  than  three  hundred  feet  in  length,  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  and  the  main  span  shall  be  over  the 
main  channel  of  the  river,  and  not  less  than  three  hundred  feet  in  length :  And  pro- 
vided also,  That  if  any  bridge  built  under  this  act  shall  be  constructed  as  a  draw- 
bridge, the  same  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  ovec  the 
main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  of  not 
less  than  one  hundred  and  sixty  feet  in  length  in  the  clear  on  each  side  of  the  central 
or  pivot  pier  of  the  draw,  and  the  next  a^ioining  span  or  spans  to  the  draw  shall  not 
be  less  than  three  hundred  feet,  and  the  head-room  under  such  span  shall  not  be  less 
than  ten  feet  above  high-water  mark :  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe:  Provided  alsOf 
That  allrailroad  companies  desiring  the  use  of  said  bridge  shall  have  and  be  entitled 
to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over  the  same, 
and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensation  for 
such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad 
companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Becretary  of 
War,  upon  a  bearing  of  the  allegationa  and  proole  of.  the  partiear 
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Sec.  3.  That  the  Secretary  of  War  is  hereby  anihorised  and  directedt  nponroeaiv 
in^  such  plan  and  map  and  other  information,  and  npon  beinff  satisfied  that  a  bridge 
built  on  such  plan  and  with  such  accessory  works  and  at  such  locality  will  oonloni 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  approves  the 
same ;  and  upon  receiving  such  notification  the  said  company  may  proceed  to  an  ene- 
tion  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  and  sbonld 
any  change  be  made  in  the  plan  of  the  bridge  of  said  accessory  works,  dniing  the 
progress  of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval 
of  the  Secretary  of  War,  and  in  case  of  any  litif^ation  arising  from  any  obstmetion  or 
alleged  obstruction  to  the  free  navigation  of  said  river,  caused  or  alleged  to  be  caQsed 
by  said  bridge,  the  cawe  may  be  brought  in  the  circuit  court  of  the  United  States  of 
the  eastern  district  of  the  State  of  Missouri,  in  wbose  jurisdiction  any  portion  of  said 
obstruction  or  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constmctei 
under  this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawfal 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  poat-roate»  apoe 
which  alHo  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroads  or  public  highways  leadin^^to  said 
bridge ;  and  said  bridge  shall  enjoy  the  rights  and  privileges  of  other  poat-rontes  is 
the  United  States. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal  aod 
telegraph  lines  across  said  bridge  as  the  Gk)vernment  may  constructor  control. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  thii 
act,  so  as  to  prevent  or  remove  all  material  and  substantial  obstructious  to  tne  navi- 
gation of  said  river  by  the  construction  of  said  bridge  and  its  accessory  works ;  and 
all  alterations  of  said  bridge  shall  be  made  and  all  such  obstructions  shall  be  removed 
at  the  expense  of  the  owners  of  or  persons  controlling  such  bridge:  Provided  further, 
That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  pro- 
visions of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  riven, 
or  to  exempt  this  bridge  from  the  operation  of  the  same. 

Approved,  February  17,  188a 


AK  ACT  to  anthorize  the  oonstmction  of  a  bridge  over  the  Hiisoiirl  Biver,  at  or  near  the  ci^  of  L« 

ington,  HiMOari. 

Be  it  ehticUd  by  the  Senate  and  House  of  Repreeentativee  of  the  United  Staiee  of  Awmke 
in  Congress  assembled^  That  the  Lexington  Bridge  Company,  a  corporation  exisliof 
under  the  laws  of  the  State  of  Missouri,  be,  and  is  hereby,  authorised  to  construct, 
operate,  and  maintain  a  bridge  over  the  Missouri  River  at  or  near  the  city  of  Liexing- 
ton,  in  said  State  of  Missouri.  Said  bridge  shall  be  constructed  to  provide  for  tb* 
passage  of  railway  trains,  and,  at  the  option  of  the  perpons  by  whom  it  may  be  built,  i 
may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  i 
animals,  and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approve! 
from  tune  to  time  by  the  Secretary  of  War;  and  in  case  of  any  litigation  conoeniii^ 
any  alleged  obstruction  to  the  free  navigation  of  said  river  on  account  of  said  bridge: 
the  cause  may  be  tried  before  the  circuit  court  of  the  United  States  in  whoae  Joro- 
diction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  uuder  tnis  act  and  according  to  itslimitatiooi 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-roate,  npn 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  aame  of  tkt . 
maiJs,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rata  ps 
mile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to  > 
said  bridge;  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
and  telephone  f>nrposes  across  said  bridge. 

Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  «And  continuous  spans,  it 
shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above  hi^hwatermark  asnc^ 
derstood  at  the  point  of  location,  to  the  lowest  member  of  the  bridge  snperstmctnA 
nor  shall  the  spans  of  said  bridge  over  the  main  channel  of  said  river  be  less  thai; 
three  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge  shall  be  paralki. 
with  the  current  of  said  river,  and  the  bridge  itself  at  right  angles  thereto :  JPVoHdei 
That  if  said  bridge  be  constructed  as  a  draw- bridge,  it  shall  be  constructed  as  a  pivot 
draw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  tk 
best  navigable  point,  and  with  spans  of  not  less  than  two  hundred  feet  in  length  is 
the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw ;  and  said  spans  shall 
not  bo  less  than  ten  feet  above  low*water  mark,  measuring  to  the  lowest  member  of 
the  bridge  superstructure :  And  provided  also,  That  said  draw  shall  be  opened  promptlr, 
upon  reasonable  signal,  except  when  trains  are  passing  over  the  said  bridge,  for  tk# 
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>a8flage  of  the  boats  whose  conBtmction  shall  not  be  such  as  to  admit  of  their  passage 
mder  the  draw  of  said  bridge  when  closed;  bat  in  no  case  shall  nnneoessary  delay 
>ocar  in  opening  the  said  draw  after  the  passage  of  trains ;  and  the  said  company  or 
corporation  shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
>tber  signals  on  said  bridge  a^  the  Light-House  Board  shall  prescribe. 

Sbc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  ohall  have  and 
l>e  entitled  to  eqnal  rights  and  priyileges  relative  td  the  passage  of  railway  trains 
3ver  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
[>en8ation  for  such  nse ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
tsral  railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon 
bhe  snm  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constricted  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
k»aid  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secnre  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
be<l  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  maybe  required  for  a  full  and  satisfactory  understanding  of  the 
subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
to  the  approval  of  the  Secretary  of  War ;  and  if  said  bridge  is  not  commenced  within 
one  year  and  completed  within  three  years  from  the  passage  of  this  act,  the  rights 
and  privileges  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
aerved,  and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Approved,  February  18,  18f  8. 


AN  ACT  to  ftuthorize  the  removal  of  the  quarantine  station  from  Ship  Island,  MiselBsippi. 

Be  ii  enacted  hy  the  Senate  and  Home  of  Bepresentativea  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Secretary  of  the  Treasury  is  hereby  authorized  to  cause 
the  removal  of  the  national  (quarantine  station  now  located  on  Ship  Island,  in  the 
Gulf  of  Mexico,  to  some  other  island  in  said  Gulf,  or  in  such  pass  in  the  Mississippi 
Delta  as  may  be  recommended  by  a  board  to  be  designated  by  him,  and  that  the 
necessary  quarantine  buildings  and  appliances  be  established  thereon ;  and  that  the 
snm  of  forty- five  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
appropriated  to  carry  out  the  purposes  of  this  act. 

Approved,  March  5. 1888. 


AN  ACT  to  provide  for  certain  of  the  most  urgent  deflcienoies  In  the  appropriations  for  the  serrlc* 
of  the  OoTemment  for  the  fiscal  year  ending  Jnne  thirtieth,  eighteen  nundred  and  eighty-elghi. 
and  for  other  purposes. 

Be  it  enacted  hy  the  Senate  and  House  of  Eepresentatives  of  the  United  States  of  America 
in  Congress  assemhled.  That  the  following  sums,  or  so  much  thereof  as  may  be  neces- 
sary, be,  and  the  same  are  hereby,  appropriated,  out  of  any  money  in  the  Treasury  not 
otherwise  appropriated,  for  the  objects  hereinafter  expressed,  for  the  service  of  the 
fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-eight,  and  prior  years, 
namely : 


DISTRICT  OF  COLUMBIA.. 


In'crea8e  of  water-supply,  Washington,  District  of  Coltj.mbia  :  To  enable  the 
Secretary  of  War  to  complete  the  work  of  increasing  the  water-supply  of  the  city  of 
Washington,  under  the  act  entitled  ''An  act  to  increase  the  water-supply  of  the  city 
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of  Washington,  and  for  other  purposes,^  approved  Jaly  fifteenth,  eighteen  hmdi 
and  eighty -two,  namely:  For  comtiletion  of  lining  of  the  tunnel,  two  handredc 
ninety-seven  thousand  sevem  hundred  and  fifty  dollars;  for  completing  sbttfts,  mt 
connection,  and  for  superintendence  and  engineering,  thirty-seven  thoasand  twoka 
dred  and  iifty  dollars  ;  and  for  general  contingencies  of  the  work,  twenty  thoaw 
dollars;  in  aJl,  three  hundred  and  iifty-five  thousand  dollars;  all  of  said  work  tol 
completed  by  November  first,  eighteen  hundred  and  eighty-eight ;  said  earn  to  be  n 
ject  to  all  the  provisions  and  restrictions  of  the  said  act  of  July  fijfteeth,  ei^hieoikf 
dred  and  eighty- two,  and  of  the  act  approved  July  fifth,  eighteen  hnndred  and  eigle 
fv>ur,  making  appropriations  for  the  expenses  of  the  government  of  the  District  ofC 
lumbia,  as  to  its  apportionment  and  settlement  between  the  United  States  a&dil 
District  of  Columbia,  and  the  refunding  thereof.  The  work  above  provided  for  t»l 
done  under  the  contract  heretofore  made  or  by  a  reletting,  as  in  the  discretion  oCd 
Secretary  of  War  shall  be  most  promotive  of  the  interest  of  the  Ckivemment :  ft 
tided.  That  no  contract  shall  be  made  at  prices  greater  than  the  prices  allowed  mii 
contract  under  which  work  has  been  heretofore  done  on  said  tunnel. 

WAR  DBPARTMEKT. 


EN6INKBR  DEPARTMENT. 

Examinations  AND  Surveys  at  South  Pass,  Mississippi  River  :  Annual  expw 
of  ascertaining  the  depth  of  water  and  width  of  channel  secured  and  maintained  fri 
time  to  time  at  South  Pass  of  the  Mississippi  River,  to  enable  the  Secretary  of  W« 
report  to  Congress  during  the  maintenance  of  the  work,  as  required  by  CoogR 
eight  thousand  eight  hundred  dollars. 

Approved,  March  30,  1888. 


AN  ACT  to  oorroot  ftn  errof  in  uid  to  farther  amend  "  An  act  to  aathorlse  the  Oeorsla  Paciic  ft 
road  Company  to  ooaBtraot  bridges  across  the  Sauflower,  Yasoo,  and  Tombigbee  Rivera,  in  Urn 
sippi,"  approved  March  third,  eighteen  handrod  and  eighty-seven. 

Whereas  by  reason  of  a  clerical  error  in  the  copying  of  the  draft  of  a  bill  to  befl 
titled  "An  act  to  authorize  the  Georgia  Pacific  Railway  Company  to  construct  bridf 
across  the  Sunflower,  Yazoo,  and  Tombigbee  Rivers,  in  Mississippi,''  appro vedlta 
third,  eighteen  hundred  ana  eighty-seven,  the  title  of  the  said  act,  and  the  enacts 
clauses  thereof,  names  the  Georgia  Pacific  Railroad  Company  as  the  beneficiary  ofti 
said  act,  and  the  corporation  upon  whom  the  rights,  powers,  and  privilegee  there 
recited  are  conferred;  and 

Whereas  no  corporation  of  that  name  exists,  aud  it  was  intended  that  thesv 
rights,  powers,  and  privileges  should  be  conferred,  not  upon  the  Georgia  Pacific  J2cl 
road  Company,  but  upon  the  Georgia  Pacific  Railway  Company,  a  corporation  cntf 
and  existing  under  and  by  virtue  of  the  laws  of  the  States  of  Alabama  and  ii\m 
sippi ;  and 

Whereas  the  said  Georgia  Pacific  Railway  Company  is  the  true  and  only  beneficis: 
of  said  act,  and  since  the  passage  thereof,  has  been  using  all  the  means  in  its  po«< 
to  complete  its  plans  for  tlie  location  and  construction  of  bridges  acroAs  the  rini 
named  in  said  act,  in  accordance  with  the  recommendations  and  approval  of  the  6^ 
retary  of  War  and  the  Chief  of  Engineers  of  the  United  States  Army,  and  as  leuaim 
by  the  laws  of  the  United  States ;  and 

Whereas  bjr  section  three  of  said  act  it  is  provided  that  if  said  bridges  ahall  notk 
finished  within  two  years  from  the  passage  thereof,  the  rights  and  privilege  then^ 
granted  shall  be  null  and  void;  and 

Whereas  it  will  be  impossible  to  complete  the  plans,  location,  and  conatractioi  s 
said  bridges  within  two  years  from  the  passage  of  said  act,  as  provided  therai 
Therefore, 

Beit  enacted  by  the  Senate  and  House  of  Bepresentativea  of  the  United  Siat^  of  Amaii 
in  Congress  assembled,  That  the  act  entitled  "  An  act  to  authorize  the  (Georgia  Psdi 
Railroad  Company  to  construct  bridges  across  the  Sunflower,  Yazoo,  and  Tombigls 
Rivers,  in  Mississippi,"  approved  March  third,  eighteen  hundred  and  eighty-sevtt 
be,  and  is  hereby,  amended  by  striking  from  the  title  and  enacting  clanaes  thmJ 
the  word  ''  railroad,"  wherever  it  occurs  in  the  statement  of  the  name  of  the  corpoi» 
tiou  therein  mentioned,  and  inserting,  in  lieu  thereof,  the  word  ''railway,'' eo as 6 
make  the  corporate  name  of  said  corporation  read,  *'  The  Georgia  Pacifio  Baiiwc 
Company/'  instead  of  '^The  Georgia  Pacific  Railroad  Company r'' 
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And  by  striking  oat  the  words  '*  two  years  from  tlie  passage  of  this  act,"  where 
ey  occur  in  the  final  claase  of  section  three  of  the  act,  and  inserting  the  words 
fonr  years  from  March  third,  eighteen  hnndred  and  eighty-seven,"  in  lieu  thereof, 
as  to  make  said  final  clause  read  as  follows:  ^ And  if  said  bridges  shall  not  be 
lished  within  four  years  from  March  third,  eighteen  hnndred  and  eighty-seven, 
e  rights- and  privileges  hereby  granted  shall  be  null  and  void." 
Approved,  AprU  2,  1888. 


AN  ACT  reinilatiog  the  ooostraotion  of  bridges  over  the  Maskingnm  Biver,  in  Ohio. 

Be  U  enacted  by  the  Senate  and  Bouse  of  Bepresentatives  of  the  United  States  of  America 
Congress  assembled^  That  any  person  or  corporation  having  lawful  authority  t«  erect 
bridge  or  bridges  across  the  Muskingum  River,  Ohio,  between  its  mouth  and  Dres- 
m,  may  hereafter  ereet  bridges  across  said  river  for  railroad  or  other  uses  upon 
^mpliance  with  the  provisions  and  requirements  of  this  act,  but  no  bridge  shall  be 
ected  across  said  river  which  does  not  comply  therewith. 

Skc.  2.  That  every  bridge  hereafter  erected  across  the  Muskingum  River,  Ohio, 
tall  have  its  axis  at  right  angles  to  the  current  at  medium  and  high  stages,  and  its 
iers  shall  be  parallel  to  this  current.  No  riprap  or  other  outside  protection  for  in- 
ifficient  foundations  will  be  permitted  around  the  channel  piers,  and  all  cofifer-dams, 
iling,  and  other  temporary  works  must  be  removed  by  the  owners  of  the  bridge  be- 
ire  it  is  open  to  traffic.  Every  such  bridge  may  be  bnir  either  as  a  draw-bridge  or  as 
continuous  bridge;  If  built  as  a  draw-bridge,  the  draw  span  shall  give  two  clear 
^nings,  meafiured  on  the  low  water  line,  of  eighty-feet,  and  smooth  crib  work  or 
lasonry  shall  be  built  at  right  angles  to  the  bridge  extending  up  stream  from  the 
ivot  pier,  a  distance  of  at  least  one  hundred  feet,  and  down  stream  the  same  dis- 
knce,  and  the  height  of  this  protection  pier  shall  not  be  less  than  four  feet  above 
ighest  locking  stage.  The  channel  sides  of  the  channel  piers  shall  be  smoothly  cut; 
le  corners  of  the  draw  piers  shall  be  rounded  to  a  radius  of  not  less  than  six  inches; 
lere  shall  be  no  projecting  cornices  on  the  piers,  nor  projecting  footway  on  the  draw 
3an;  the  apparatus  for  swinging  the  draw  shall  be  sufficient  to  open  it  In  not  more 
iian  five  minutes;  and  the  draw  shall  be  promptly  opened  on  signal.  The  location 
f  the  draw  span  shall  be  subject  to  the  approval  of  tne  Secretary  of  War. 
Sec.  3.  That  if  the  bridge  be  built  as  a  continuous  bridge  it  shall  have  at  least  one 
[launel  span,  the  center  of  which  shall  be  in  the  middle  of  the  channel  usually  run 
1  high  stages  by  steamboats  descending  the  river  with  barges  or  rafts  in  tow ;  said 
[lannel  span  to  have  a  clear  opening  of  two  hundred  and  fifty  feet,  measured  at  the 
»w- water  line,  and  the  lowest  part  of  the  span  to  be  forty  feet  above  highest  navi- 
Able  water,  as  determined  by  a  straight  line  connecting  the  tops  of  the  lower  lock 
ates  at  the  head  and  foot  of  the  poolin  which  the  bridge  is  to  be  bnilt.  The  other 
mns  may  have  such  grades  as  may  be  desired. 

Sec.  4.  That  whenever  any  duly  authorized  persons  or  corporations  shall  deter- 
line  to  apply  to  the  Secretary  of  War  for  permission  to  build  a  bridge  across  the 
[uskingum  River,  they  shall  first  give  public  notice  of  said  intention  by  publication, 
ace  a  week  for  fonr  weeks,  in  newspapers  having  a  wide  circulation,  in  not  less  than 
vo  newspapers  published  in  towns  on  the  Muskingum  River  below  Dresden,  and  in 
ot  less  than  two  newspapers  published  in  Pittsburgh.  They  shall  also  submit  to  the 
ecretary  of  War,  for  his  examination  and  approval,  a  design  and  drawing  of  the 
ridge  and  piers,  and  a  map  of  the  locality,  on  the  scale  of  one  inch  to  one  hundred 
)et,  giving,  for  tne  space  of  one-quarter  of  a  mile  above  and  one-quarter  of  a  mile 
elow  the  site  of  the  proposed  bridge,  the  topography  of  the  banks  ot  the  river,  the 
ne  of  low  and  highest  navigable  water,  an  accurate  representation  of  the  bed  of 
le  river  by  contour  lines,  two  feet  apart,  determined  by  accurate  soundings :  and 
lall  also  show  over  the  whole  width  of  this  part  of  the  river,  the  force  and  direc- 
on  of  the  currents  at  low  water,  and  at  high  navigable  stages,  b^  triangulated  ob- 
3rvations  on  suitable  floats.  The  map  shall  also  snow  the  location  of  all  bridges, 
>cks,  and  dams,  coal  tipples,  breakwaters,  and  others  structures  within  the  hiffh- 
rater  lines  in  the  designated  area.  Said  map  and  drawings  shall  be  referred  to 
board  of  engineer  officers  or  to  the  engineer  officer  in  charge  of  the  Muskinffum 
iver  for  examination  and  report ;  and  said  board,  or  officer,  shall  visit  the  site  of  the 
roposed  bridge  and  shall  hold  a  public  session  at  some  convenient  point,  of  which 
ublic  session  due  notice  and  invitation  to  be  present  shall  be  given  to  all  interested 
arties;  and  if  said  board,  or  officer,  shall  report  the  site  as  unfavorable,  the  Secre- 
E^ry  of  War,  is  authorized  to  require  that  such  changes  be  made  in  the  proposed 
ridge  by  lengthening  the  spans,  or  by  the  addition  or  guiding  dikes  or  other  aoxil- 
fcry  works,  or  by  both,  or  by  increasing  the  height,  or  by  such  other  modifications  as 
rill  make  the  bridge  as  safe  for  navigation  as  if  built  in  a  favorable  part  oi  the  river; 
nd  no  bridge  shall  be  begun  until  the  plans  have  been  approved  by  the  Secretary 
f  War. 
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Sec.  5.  That  in  case  the  location  of  the  proposed  bridge  crosses  the  river  at  tbesiei 
one  of  the  lateral  canals,  and  the  main  bridge  is  over  a  part  of  the  river  Uutki 
navigable,  the  provisions  of  the  foregoing  sections  are  so  far  modi'fied  that  ttepif* 
tion  piers  above  and  below  the  pivot-pier  of  the  draw  may  be  replaced  by  pJi«f.i 
similar  approved  construction,  and  in  case  of  a  dontinuons  bridge,  the  spsDOftra 
canal  need  not  exceed  the  width  of  the  canal  measared  between  the  tops  of  itakib 
The  current  observation  may  also  be  omitted. 

Sec.  6.  That  all  parties  owning,  occupying,  or  operating  brid^eeover  the  Vs^ 
gum  River  shall  maintain  for  the  security  of  navigation,  at  their  own  expe]«,Ba 
sunset  to  sunrise,  throughout  the  year,  such  lights  on  their  brid|^es,  as  majUp 
quired  by  the  Light-House  Board,  or  the  United  States  engineer  officer  in  cku^t* 
said  river,  and  during  the  construction  of  any  bridge  under  this  act  such  \\f\st» 
buovs  shall  be  kept  on  coffer-dams,  cribs,  piling,  floating  crafts,  rafts,  and  so  ^ 
used  in  the  construction  of  the  bridge,  as  may  be  necessary  for  the  security  of  di^ 
tion. 

Sec.  7.  That  the  officers  and  crews  of  all  vessels,  boats,  or  raits  navigatinjc  tk& 
kingum  River,  shall  be  required  to  regulate  the  use  of  said  vessels,  and  of  snyfii 
or  chimneys  belonging  thereto,  so  as  not  to  interfere  with  the  construction  of  «fi 
the  bridges  authorized  by  the  provisions  of  this  act. 

Sec.  8.  That  any  bridge  constructed  nnder  this  act  and  according  to  its  limitiai 
shall  be  a  lawful  structure,  aud  shall  be  recognized  and  known  as  a  post-roatCi.^ 
which  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  ati 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  peroiilffi 
for  transportation  oyer  the  railroads  or  public  highways  leading  to  the  said  Iffi^" 
and  the  United  States  shall  have  the  rignt  of  way  for  telegraph  or  telephone  paip« 
across  any  such  bridge;  and  in  case  of  any  litigation  arising  from  any  allegK^ 
strnotion  to  the  navigation  of  said  Muskingum  River  created  by  the  constmctMi' 
any  bridge  under  this  act  the  cause  or  question  arising  may  be  tried  before  tbeein* 
or  district  court  of  the  United  States  for  the  eastern  division  of  the  southern  disfi 
of  Ohio. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  lea^ 
all  material  obstructions  to  the  navigation  of  said  river  by  the  future  constmetics^ 
bridges  is  hereby  expressly  reserved,  without  any  liability  of  the  GovemmcBt^ 
damages  on  account  of  the  alterations  or  amendment  of  this  act,  or  on  account  of  a 
prevention,  or  reqniring  the  removal  of  any  such  obstructions ;  and  the  entire  nse^ 
of  said  bridge  after  its  construction,  or  any  change  in  the  construction  thatd* 
any  alteration  of  any  snob  bridge  that  may  be  directed,  at  anytime  by  the  S«cre9 
of  War,  shall  be  made  at  the  cost  and  expense  of  the  owners  thereof. 

Approved,  April  2,  1888. 


AN  ACT  aatkorUing  the  Little  Rock  and  AlezandriA  RaUway  Company  to  baild  certain  biidcHai 

State  of  Arkansas. 

Be  it  enacted  by  ths  Senate  and  Rouse  of  Representatives  of  the  United  States  of  A^ 
in  Congress  asseoibledf  That  the  Little  Rock  and  Alexamlria  Railway  Companjin^ 
kansas  and  Louisiana,  a  corporation  duly  and  legally  organized  aud  existing  Qo^ 
and  by  virtue  of  the  laws  of  the  said  States,  its  successors  or  assigns,  be,  and  is  ben^ 
authorized  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over^ 
Ouachita  River,  in  Union  County,  in  the  State  of  Arkansas  near  WilmingtOQ,  a** 
point  where  said  company's  line  of  railway  as  projected  crosses  said  ri\  sr;  and  ^ 
bridge,  and  approaches  tliereto,  over  the  Saline  River,  in  the  State  of  ArkanM^ 
the  point  where  said  company's  line  of  railway  as  now  projected  crosses  said  ni* 
Said  bridges  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  ao^' 
the  option  of  said  company  by  which  it  may  be  built,  n>ay  be  used  for  the  paast^' 
wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-passeai^ 
for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the  See» 
tary  of  War.  That  if  the  said  bridges,  or  either  of  them,  over  the  said  Ouachiui* 
Saline  rivers  shall  be  made  with  unbroken  and  continuous  spans  there  shall  ^^ 
least  one  span  of  a  height  of  not  less  than  eighty  feet  above  low  water  and  fifty  ^ 
above  highest  water,  as  understood  at  the  point  of  location,  measured  to  the  1^* 
est  part  of  the  superstructure  of  said  bridge;  and  said  span  shall  have  •  ^ 
opening  of  at  least  two  hundred  feet  between  the  piers,  measured  at  right  angk»' 
the  current,  and  shall  be  over  the  main  channel  of  the  river,  and  the  bridge  or  bri<if 
shall  be  at  right  angles  to,  and  the  piers  parallel  with,  the  cnrrent  of  the  river.  ^ 
if  the  bridges,  or  either  of  them,  over  the  said  Saline  and  Ouachita  rivers,  shaH* 
constructea  as  draw  or  pivot  bridges,  the  draw  or  pivot  piers  shall  be  over  the  w^ 
channel  of  the  river  at  an  accessible  navigable  point,  and  the  openings  on  each'' 
of  the  pivot-pier  shall  not  be  less  than  one  hundred  and  thirty  feet  in  the  clear, » 
less  otherwise  expressly  directed  by  the  Secretary  of  War,  and  if  so  directed  ahaQ* 
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iiccordiug  to  such  direction,  and,  as  nearly  as  practicable,  the  said  openings  shall  be 
accessible  at  all  stages  of  water,  and  the  spans  shall  not  be  less  than  ten  feet  above 
extreme  high  water,  as  understood  at  the  point  of  location,  to  the  lowest  part  of  the 
Buperstrnotare  of  the  bridge,  and  the  piers  and  draw-rests  shall  be  parallel  with,  and 
the  bridge  or  bridges  at  right  ansles  to,  the  cnrrent  of  the  river  or  rivers;  and  no 
riprap  or  other  outside  protection  for  imperfect  foundations  shall  be  permitted  to  ap- 
proach nearer  than  four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or 
otherwise  to  encroach  npon  the  channel- ways  provided  for  in  this  act;  and  all  and 
each  of  said  draws  shall  be  opened  promptly  upon  reasonable  signal  for  the  passing 
of  boats;  and  said  company  shall  maintain,  at  its  own  expense,  from  sunset  till  sun- 
rise, such  lights  or  other  signals  on  said  bridges  as  the  Light-House  Board  may  pre- 
scribe. 

Sec.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  shall  be  a 
Lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge; 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States. 

Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  rivers;  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause  such 
ohange  or  alteration  of  said  bridge  or  bridges  to  be  made  as  will  effectually  obviate 
Buch  obstruction ;  and  all  such  alterations  shall  be  made  and  all  ench  obslructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
of  said  river  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought 
in  the  circuit  court  of  the  United  States  for  the  State  of  Arkansas,  in  which  any  por- 
tion of  said  obstruction  or  bridge  may  be  located:  Provided,  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing 
in  reference  to  the  protection  of  the  navigation  of  rivers  or  to  exempt  said  bridges 
from  the  operation  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  said  bridges,  or  either  of 
them,  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage 
of  railway  trains  over  the  same  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
Bald  rivers  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
and  approval,  a  design  and  drawing  of  said  bridges,  and  each  of  them,  and  a  map  of 
the  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  of  the  banks  of  the  river,  the  shore- lines  at  high  and  low 
water,  the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings, 
accurately  showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges, 
and  shall  furnish  snch  other  information  as  may  be  required  for  a  full  and  satisfactory 
nnderstanding'of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  or 
bridges  are  approved  by  the  Secretary  of  War  the  bridge  or  bridges  shall  not  be  built ; 
Bind  should  any  change  be  made  in  the  plan  of  said  bridges,  or  either  of  them,  during 
the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  of  the  Sec- 
retary of  War.  And  the  said  structure  shall  be  changed  at  the  cost  and  expense  of 
the  owners  thereof,  from  time  to  time,  us  the  Secretary  of  War  may  direct,  or  the 
ivhole  of  said  structure  may  be  removed  at  the  expense  of  the  owners  thereof,  if  the 
Secretary  of  War  may,  at  any  time,  so  direct,  so  as  to  preserve  the  free  and  convenient 
navigation  of  said  rivers,  and  the  authority  to  erect  and  continue  any  and  all  of  said 
bridges  shall  be  subject  to  revocation  by  law  whenever  the  public  good  shall,  in  the 
judgment  of  the  Secretary  of  War,  so  require. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridges 
lierein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  April  4,  1888. 

A.N  ACT  to  aathorise  the  constraction  of  bridces  over  the  rivers  Saint  Mary's.  Satilla,  Little  SatUla, 
and  Crooked,  in  the  states  of  Georgia  and.  Flonda. 

Be  U  enacted  hy  the  Senate  and  Bouse  of  Bepreeentatives  of  the  United  States  in  Congress 
assemhledf  That  the  Jacksonville  and  East  Tennessee  Railroad  Company  be,  and  are 
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hereby,  authorized  to  coDstract  a  bridge  over  the  river  Saint  Mary's,  in  theeeia 
of  Camden  and  State  of  Georgia,  and  in  the  county  of  Nassau  and  State  ofYkaiM, 
the  poiut  where  said  railroads  cross  said  river. 

Sec.  2.  That  the  Jacksonville  and  East  Tennessee  Railroad  Company  be,  mi» 
hereby,  authorized  to  construct  a  bridge  over  the  river  Satilla,  in  the  coantymte 
den,  in  .the  State  of  Georgia,  at  the  point  where  said  railroad  crosses  said  zirez: 

Sec.  3.  That  said  bridges  shall  be  so  coustructed,  either  by  draw,  span,  orcdr 
wise,  so  that  a  free  and  unobstructed  passage  may  bo  secured  to  all  vessels  and 
water-craft  navigating  said  rivers. 

Sec.  4.  That  the  said  Jacksonville  and  East  Tennessee  Railroad  Company  be.  i 
hereby,  authorized  to  construct  fixed  bridges  over  the  Little  Satilla  Siver,  bi 
the  counties  of  Camden  and  Glynn,  and  over  Crooked  River,  in  the  connty  of  < 
den,  in  said  State  of  Georgia,  at  the  points  selected  by  said  company  where  said 
road  crosses  said  rivers,  with  one  span,  and  to  make  said  bridj^es  of  sneh  hei^s 
they  may  see  fit :  Provided,  That  the  height  be  sufficient  to  permit  the  passage  mV^ 
ber  rafts  and  other  vessels  navigating  said  rivers  under  said  bridges. 

Sec.  5.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  ahdlk! 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-ronte,  npon  v^ 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  m^ 
the  troops,  and  the  munitions  of  war  of  the  Uni  ted  States,  or  passengers  or  freight  yw 
ing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  t^ni- 
road  or  public  highways  leadinc  to  the  said  bridge;  and  it  shall  enjoy  the  rights  la 
privileges  of  other  post-roads  m  the  United  States;  and  equal  privileges  in  tht« 
of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  Unitd  Statessbi 
have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal-tele^ifk 
purposes. 

Sec.  6.  That  if  any  of  the  said  bridges  authorized  to  be  constrncted  by  thisaa 
shall  be  constructed  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  npoo  n» 
sonable  signal  for  the  passage  of  boats;  and  said  company  or  corporation  shall  d  ' 
tain,  at  its  own  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals  on 
bridge  or  bridges  as  the  Light-House  Board  shall  prescribe.  No  bridge  shall  he  ere. 
or  maintained  under  the  authority  of  this  act  which  shall  at  any  time  sabstaotiiSt 
or  materially  obstruct  the  free  navigation  of  said  river ;  and  if  any  bridge  eredei 
under  such  authority  shall^  in  the  opinion  of  the  Secretary  of  War,  obstrnct  soeh  osvi- 
gation,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge  to  W 
made  as  will  effectually  obviate  such  obstruction  ;  and  all  such  obstrnctiona  shaSl  lwl^ 
moved  and  alterations  made  at  the  expense  of  the  owner  or  owners  of  said  bridce :  iH 
vided,  That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  ofthe  pn- 
visions  of  law  now  existing  in  reference  to  the  protection  ofthe  navigation  of  riven 
or  to  exempt  this  bridse  erected  under  this  act  from  the  operation  of  the  same. 

Sec.  7.  That  all  raikoad  companies  desiring  the  use  of  said  bridge  shall  have  ss^ 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  « 
oars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonabk 
compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  Ai 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  am 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  wbioh  each  anil 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  Vj 
the  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  ofthe  parties. 

Sec.  8.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  bsift 
and  located  under  and  suoject  to  such  regulations  for  the  security  of  naTlgatioa  if 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  said  ooa 
pany  or  corporation  shall  submit  to  the  Secretary  of  War  a  design  ana  drawingii«f 
said  bridge  to  be  erected,  for  his  examination  and  approval,  and  a  map  of  its  locatiflc 
and  shall  furnish  such  other  information  as  may  be  required  for  a  full  and  satisliictoi; 
understanding  ofthe  subject,  and  in  all  things  shall  be  subject  to  such  rales  and  regt- 
lations  as  may  be  prescribed  by  the  Secretary  of  War ;  and  until  said  plan  and  hxt- 
tion  of  said  bridge  or  bridges  are  approved  by  the  Secretary  of  War  said  bridge  or 
bridges  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  any  brid|e 
authorized  to  be  constructed  by  this  act,  during  the  progressof  the  work  of  cQnstn6 
tion,  such  change  shall  be  subject  to  the  approval  ofthe  Secretary  of  War. 

Sec.  9.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridfr 
therein  authorized  be  not  commenced  within  one  year  and  completed  within  thret 
years  from  the  date  thereof. 

Sec.  10.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  herebv  expiesBlT 
reserved ;  and  the  right  to  require  any  changes  in  said  structures,  or  tneir  eatin 
removal,  at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  aluill 
decide  that  the  public  interest  requires  it,  is  also  expressly  reserred. 

Approved,  April  9, 1888. 
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si- 

Hg^X  ACT  antborixiiig  the  oonstractlon  of  •  bridge  aoroas  the  Tenneesee  Riyer  at  Chattanooga,  Ten- 


^/*  Be  it  enacted  by  the  Senate  and  House  of  Repreaentatiree  of  the  United  States  of  America 
'Mn  Congress  assembledf  That  the  consent  of  Congress  is  hereby  given  to  the  Chatta- 
(■^ooga  Bridge  Company,  a  oorporatiou  organ  i/^ed  under  the  laws  of  the  State  of  Ten- 
^nessee)  having  its  principal  office  at  Chattanooga,  in  said  State,  and  to  its  successors 
i^^r  assigns,  to  uuild,  construct,  and  maintain  a  bridge,  as  hereinafter  described,  across 
the  Tennessee  River  at  Chattanooga,  in  the  State  of  Tennessee,  the  southern  terminus 
i(«of  said  bridge  to  be  at  some  pointl>etween  the  west  line-of  Market  street  and  the  east 
:.i:line  of  Georgia  avenue  of  said  city,  and  the  bridge  to  be  constructed  at  right  anglen 
n^to  said  stream  to  a  point  on  the  north  side  thereof.  Said  bridge  shall  be  constructed 
r^to  provide  for  the  passage  of  street  cars,  wagons,  and  vehicles,  and  the  transit  of 
rfanimals  and  foot-passengers,  and  equal  facilities  for  passage  across  said  bridge  shall 
(ibe  aiforded  to  all  wagons  and  vehicles  and  the  cars  of  all  street  car  companies, 
i  6bc.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
::  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
s  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
I  and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for  the  trans- 
'  ffOrtation  over  the  highways  leading  to  said  bridge;  and  it  shall  enjoy  the  rights  and 
,  privileges  of  other  post-routes  in  the  United  States,  and  equal  privileges  in  the  use 
:  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  Unit^  Stat^  shall 
•  have  the  rignt  of  way  across  said  bridge  and  its  approaches  for  postal- telegraph  pur- 
poses. 

Sbc.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  the 
two  main  spans  thereof  shall  be  over  the  main  channels  of  the  river,  and  not  less 
than  three  nundred  feet  each  in  length  in  the  clear,  and  the  remaining  spans  shall 
not  be-lesA  than  twu  hundred  feet  each  in  len|^h  in  the  clear.  The  lowest  part  of  the 
superstructure  of  the  south  span  of  said  bridge  shall  not  be  less  than  one  hundred 
feet  and  the  remaining  spans  not  less  than  ninety  feet  above  low- water  mark,  as  un- 
derstood at  the  point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its 
piers  parallel  to  the  current  of  the  river:  Providedy  That  if  any  bridge  built  under 
this  act  sball  be  constructed  as  a  pivot  draw-bridge,  its  draw  shall  be  over  the  maiu 
channel  at  an  accessible  and  the  best  navigable  point,  and  with  spans  giving  a  clear 
water-way,  measured  at  the  lowest  stage  of  water  known  at  the  locality,  of  not  less 
than  one  hundred  aud  sixty  feet  in  the  clear  on  each  side  of  the  central  or  pivot  pier 
of  the  draw;  the  main  unbroken  span  of  the  bridge  shall  not  be  less  than  three 
hundred  feet  in  the  clear,  and  the  remaining  spans  not  less  than  two  hundred  feet 
each  in  the  clear,  and  the  lowest  part  of  the  superstructure  of  all  the  principal  spans 
shall  not  be  less  than  seventy-five  feet  above  low- water  mark,  a<9  understood  at  the 
point  of  location,  and  the  piers  of  said  bridj^e  shall  be  parallel  to,  and  the  bridge  it- 
self at  right  angles  to,  the  current  of  the  river:  Provided^  That  said  draw  shall  be 
opened  promptly  upon  reasonable  signals  for  the  passage  of  boats  or  vessels;  and 
said  corporation  shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such  light 
or  other  signals  as  the  Light-House  Board  shall  prescribe. 

Sbc.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigation 
of  said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the 
said  company  or  corporation  shall  submit  to  the  Secretary  of  War  for  his  examination 
and  approval  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river;  the  shore-lines  at  high  and  low  water,  the  direction 
aud  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  tlie 
subject ;  and  until  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  the  plans  of 
said  bridge  during  the  progress  of  construction,  such  change  shill  be  subject  to  thn  ap- 
proval of  the  Secretary  of  War.  Said  company  shall  be  allowed  to  charge  reasonable 
tolls  for  transit  over  said  bridge,  but  the  Secretary  of  War  shall  have  the  right  from 
time  to  time  to  revise,  prescribe,  and  determine  such  rates  or  tolls. 

Sbc.  5.  The  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remove  all 
material  and  substantial  obstructions  to  the  navigation  of  said  river  by  the  construc- 
tion of  said  bridge  is  hereby  expressly  reserved  ;  and  any  alteration  or  change  that 
may  be  required  by  the  Secretary  of  War  in  the  bridge  constructed  under  this  act,  or 
the  entire  removal  thereof,  shall  be  made  by  the  corporation  or  party  owning  or  con- 
trolling the  same  at  its  own  expense.  If  any  litigation  shall  be  necessary  for  the  pnr- 
pose  of  enforcing  the  reqnireiiibnts  of  the'  War  Department  as  to  altering  said  bridge 
or  removing  the  whole  structure,  the  same  shall  be  ha<l  iu  the  circuit  court  of  the 
Uaji^e4  .States  within  whose  jurisdiction  the  bridge  or  any  part  thereof  is  located.    If 
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the  ooDBtrnction  of  said  bridge  shall  not  be  commeqced  withiu  two  and  oomidetsd 
within  foQF  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and  tha 
act,  shall  become  unll  and  void. 
Approved,  April  20,  1888. 


AN  ACT  to  aaUiorize  the  oonstmolioii  of  a  bridge  aorass  the  MiMiiaippi  River  at  Menpliii*  T» 


Be  it  etMoted  hy  the  Senate  aad  ffotufe  of  Bepreeentaiiffee  of  the  Uniiod  Staiet  of  Am 
in  Congress  assembledf  That  the  Kansas  City  and  Memphis  Railway  and  Brtd|pe  Coe- 
pany,  a  corporation  created  and  organized  nnder  and  by  virtoe  of  the  laws  of  tk 
State  of  Arkansas,  its  successors  and  assigns,  be,  and  the  same  are  hereby,  antbcr- 
ized  and  empowered  to  erect,  constrnct,  and  maintain  a  bridge  over  the  Mianeaipfi 
Biver,  from  or  near  the  town  of  Hopelidld,  in  the  State  of  Arkansas,  to  or  aaar  A 
taxing  district  of  Shelby  County,  commonly  known  as  the  city  of  Memphis,  in  tb» 
State  of  TeuDessee.  Said  bridge  shall  be  constructed  to  provide  for  the  paanic^flf 
railway  trains,  and  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  aal 
at  the  option  of  the  corporation  by  which  it  may  be  built,  for  foot-paasengm,  Ik 
such  reasonable  rates  of  toil  as  may  be  approved  from  time  to  time  by  iho  Secntsy 
of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  aballh 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-roate,  upon  vhici 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  tke  mtSk 
the  troops,  and  rauuitionsof  war  of  the  United  States  than  the  rate  per  mile  paid  fa 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  Mud  hviipe. 
aud  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  BttMk 
Sec.  3.  That  the  said  bridge  shall  be  made  with  unbroken  and  oontinaons  npsi 
Before  approving  the  plans  for  said  bridge,  the  Secretary  of  War  ahall  order  thm 
engineer  officers  from  the  Engineer  Bureau  to  be  detailed  to  the  duty  of  exAnuBi^ 
by  actual  inspection,  the  locality  where  said  bridge  is  to  be  built,  and  to  report  vte 
shall  be  the  length  of  the  main  channel*span  and  of  the  other  spans :  Frovidedy  TbK 
the  main  channel-span  shall  in  no  event  be  less  than  seven  hundred  feet  in  length^c 
the  other  spans  less  than  six  hundred  feet  each  in  length;  and  if  the  report  of  md 
officers  shall  be  approved  by  the  Secretary  of  War,  the  spans  of  said  bridge  shall  W 
of  the  length  so  required.  The  lowest  part  of  the  superstructure  of  <said  hridgnsfcir 
be  at  least  seventy -live  feet  above  ex^treme  high-water  mark,  as  undentood  at  lif 
point  of  location,  aud  the  bridge  shall  be  at  right  angles  to,  and  its  piers  psalln 
with,  the  current  of  the  river.  So  bridge  shall  be  erected  or  maintained  under  th^ 
authority  of  this  act  which  shall  at  any  time  substantially  or  materially  obstciiet  tb 
free  navigation  of  said  river;  and  if  any  bridge  erected  nnder  such  authority  ahsU 
in  the  opinion  of  the  Secretary  of  War,  oljstrnct  such  navigation,  he  is  hereby  antte 
izod  to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectaaDf 
obviate  such  obstruction;  and  all  such  alterations  shall  be  made  and  all  sneh*^ 
structions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridgce  ;  aodn 
case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  fin 
navigation  of  said  river  caused  or  alleged  to  be  caused  by  aaid  bridf^e,  the  oases^f 
be  brought  in  the  circuit  court  of  the  United  States  within  whose  jurisdiction -aif 
portion  of  said  obstruction  or  bridge  may  be  located:  Provided  furiher^  That  nothiis 
in  this  act  shall  be  so  construed  as  to  repeal  or  modifj^  any  of  the  provisions  of  Is* 
now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  excMf< 
this  bridge  from  the  operation  of  the  same. 

Skc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  asJ 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains* 
cars  over  the  same,  and  over  the  approaches  theroto,  upon  payment  of  a  reaaonabie 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  1^ 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agw 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  u«l 
ccmform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  lie  decided  ¥ 
the  Secretary  of  War,  upon  reasonable  notice  to  the  parties  in  interest  aud  nponcs: 
sideration  of  such  allegations  aud  proofs  as  may  be  submitted  to  him.  Bat  the  W 
foregoing  provision  shall  not  be  held  to  exclude  the  ordinary  jurisdiction  of  the  oo«n 
of  the  United  States  in  such  cases. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  bad 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation* 
said  river  as  the  Secretary  of  War  shall  prei»cnbc  ;  afid  to  secure  that  object,  the  tav 
companies  or  corpor.'itions  Hhall  submit  to  the  8ettrer>ary  of  Wc»r*  for  his  examinatif^-* 
aud  approval,  a  duaigu  and  drawings  of  the  bridge  aud  a  map  of  the  location,  givii| 
for  the  space  of  two  miles  above  and  two  miles  below  the  proposed  iQC^tiOQi  the  la 
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pograpby  of  the  Uanks  of  the  river,  the  8hore*line8  at  extreme  high  and  \<yvr  water, 
the  direotion  and  strength  of  the  currents  at  all  stages,  and  the  soundings  accurately 
sbowing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall 
farn  ish  such  other  information  as  may  be  required  for  a  fiill  and  satisfactory  understand- 
ing of  the  subject;  and  until  thesaid  plan  and  location  of  the  bridge  are  approved  by 
the  Secretary  of  War,  the  bridge  shall  not  be  built  or  commenced ;  and  should  any 
change  be  made  in  the  plans  of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  approval  of  the  Secretary  of  War,  and  shall  not  be  made 
or  commenced  until  the  same  is  so  approved. 

Sec.  6.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  proof  that 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  bridge  to 
cause  such  aids  to  the  passaj^e  of  said  bridge  to  be  constructed,  placed,  and  maintained 
at  their  own  cost  and  expense,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable 
and  proper  structures  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft 
safely  through  the  passage-way,  as  shall  be  specified  in  his  order  in  that  behalf;  and 
on  failure  of  the  company  or  persons  aforesaid  to  make  and  establish  and  maintain 
such  additional  structures  within  a  reasonable  time,  the  said  Secretary  may  cause  the 
said  bridge  to  be  removed  at  the  expense  of  the  owners  thereof  or  may  proceed  to 
cause  the  same  to  be  built  or  made  at  the  expense  of  the  owners  of  said  bridge  and  in 
that  case  shall  refer  the  matter  without  delay  to  the  Attorney-General  of  the  United 
States,  whose  duty  it  shall  be  to  institute,  in  the  name  of  the  United  States,  proceed- 
ings in  any  circuit  court  of  the  United  States  within  whose  jurisdiction  such  bridge 
or  any  part  thereof  is  located,  for  the  recovery  of  the  amount  so  expended  by  the  Gov- 
ernment and  all  costs  of  such  proceedings ;  and  all  moneys  accruing  from  such  pro- 
ceedings shall  be  covered  into  the  Treasury  of  the  United  States. 

S£G.  7.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  com- 
menced within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  within 
four  years  after  the  same  date,  then  this  act  shall  be  void,  and  all  rights  hereby  con- 
ferred shall  cease  and  determine. 

Sec.  8.  That  an  act  entitled  ''An  act  to  authorize  the  construction  of  a  bridge 
across  the  Mississippi  River  at  Memphis,  Tennessee, ''  approved  February  twenty- 
sixth,  eighteen  hundred  and  eighty-five,  be,  and  the  same  is  hereby,  repealed. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  removal; 
at  the  expense  of  the  owners,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interests  require  it,  is  also  expressly  reserved. 

Approved,  April  24,  1868. 


AN  ACT  to  facilitate  the  proaeeatioD  of  works  projected  for  the  improveraent  of  rivers  and  harbors. 

Be  it  eHacted  btf  tke  Senate  and  House  of  Repreeentativee  of  the  United  Stales  of  America 
in  Congrees  assemhUd,  That  the  Secretary  of  War  may  cause  proceedings  to  be  instituted, 
lu  the  name  of  the  United  States,  in  any  court  having  jurisdiction  of  such  proceed- 
ings, for  the  acquirement  by  condemnation  of  any  land,  right  of  way,  or  material 
needed  to  enable  him  to  maintain,  operate  or  prosecute  works  for  the  improvement  of 
rivers  and  harbors  fur  which  provision  has  been  made  by  law ;  such  proceedings  to 
be  prosecuted  in  accordance  with  the  laws  relating  to  suits  for  the  condemnation  of 
property  of  the  States  wherein  the  proceedings  may  be  instituted :  Provided,  however^ 
That  when  the  owner  of  such  land,  right  of  way,  or  material  shall  fix  a  price  for  the 
same,  which  in  the  opinion  of  the  Secretary  of  War,  shall  be  reasonable,  he  may  pur- 
chase the  same  at  such  price  without  further  delay:  And  provided  fHriker,  That  the 
Secretary  of  War  is  hereby  authorized  to  accept  donations  of  lands  or  materials  re- 
quired for  the  maintenance  or  prosecution  of  such  works. 

Approved,  April  24, 1888. 


AN  ACT  aathorisiDg  the  KacsaM  City.  Texarkana  and  Gulf  Railway  Company  to  bridge  the  Red  and 
Little  Rivers,  in  the  State  of  Arkansas. 

He  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Kansas  City,  Texarkana  and  Gulf  Railway  Company, 
ite  successors  or  asHigiis,  be,  and  ie  hereby,  authorized  to  construct  and  maintain  a 
railway  bridge,  and  apitroaches  thereto,  over  and  across  Ked  River,  in  the  State  of 
Arkansas,  at  or  near  the  point  wtiere  the  eastern  boundary  line  of  the  State  of  Texas 
intersects  th^  said  river  and  the  State  line  of  the  State  of  Arkansas;  and  also  a  railway 
bridge,  and  approaches  thereto,  over  and  across  Little  River,  in  the  said  State  of  Ar- 
kansas, at  such  point  as  may  be  selected  by  said  railway  company  for  crossing  said 
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riyer  with  its  railroad  line.  Said  bridges  shall  be  constructed  to  proTide  for  the  pM- 
sage  of  railway  trains,  and,  at  the  option  of  said  company,  may  be  need  for  tin  pM- 
sage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot-ptna- 
gers,  for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  to  tine  bftk 
Secretary  of  War.  That  if  the  said  bridges,  or  either  of  them,  over  the  said  liVea 
shall  be  made  with  unbroken  and  continnoos  spans,  there  shall  be  »t  least  oaeipii 
of  a  height  of  not  less  than  eighty  feet  above  low  water  or  fifty  feet  above  bifhsi 
water,  as  understood  at  the  point  of  location,  measured  to  the  lowest  pa^t  of  tbetopo- 
structure  of  faid  bridge;  and  said  span  shall  have  a  clear  opening  of  at  least tn 
hundred  feet  l)etween  the  piers,  measured  at  right  angles  to  the  current,  and  diallk 
over  the  main  channel  of  the  river,  and  the  bridge  or  bridges  shall  be  at  right  ugiB 
to,  and  the  piers  parallel  with,  the  current  of  the  river.  And  if  the  bridges,  oreite 
of  them,  over  the  said  rivers,  shall  be  constructed  as  draw  or  pivot  bridges,  tbednt 
or  pivot  pier  shall  be  over  the  main  channel  of  the  river  at  an  accessible  nsTipblr 
point,  and  the  openings  on  each  side  of  the  pivot-pier  shall  not  be  less  than  one  lu- 
dred  and  thirty  feet  in  the  clear,  unless  otherwise  expressly  directed  by  the  Secietirr 
of  War,  and  if  so  directed  shall  be  according  to  such  direction,  and,  as  ncarija 
practicable,  the  said  openings  shall  be  accessible  at  all  stages  of  water,  and  the  sppi 
shall  be  not  less  than  ten  feet  above  extreme  high  water,  as  understood  at  thepoiii 
of  location,  to  the  lowest  part  of  the  Boperstnictnre  of  the  bridge,  and  the  piers ui 
draw  rests  shall  be  parallel  with,  and  the  bridge  or  bridges  at  right  angles  t(s  tk 
current  of  the  river  or  rivers ;  and  no  riprap  or  other  outside  protection  for  impeifai 
foundations  shall  be  permitted  to  approach  nearer  than  four  feet  to  the  surface  of  tk 
water  at  its  extreme  low  stage,  or  otherwise  to  encroach  upon  the  channel-wayspi*- 
vided  for  in  this  act ;  and  all  and  each  of  said  draws  shall  be  opened  promptly  opa 
reasonable  signal  for  the  passing  of  boats ;  and  said  company  shall  maintain,'  at  a 
own  expense,  from  sunset  to  sunrise,  sucti  lights  or  other  signals  on  said  bridges* 
the  Light-House  Board  may  prescribe. 

Sec.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  sballh 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-ronte,  npon  wbid 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  maik 
the  troops,  and  tlie  munitions  of  war  of  the  United  States  than  the  rate  per  mile  p«l 
for  the  transportation  over  the  railroader  public  highways  leading  to  the  said  brid^ 
and  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  Sutff. 
Sec.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  aathority  of  tt> 
act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigiti^" 
of  said  rivers;  and  if  any  bridge  erecte4l  under  sncb  authority  shall,  in  the  opiDi<8 
of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  eae< 
such  change  or  alteration  of  said  bridge  or  bridges  to  bo  made  as  will  effectusllT  oV 
viate  such  obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstnr 
tions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  an 
of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  freenivi- 
gation  of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  msyk 
brought  in  the  district  court  of  the  United  States  for  the  State  of  Arkansas  in  wii* 
jurisdiction  any  portion  of  said  obstruction  or  bridge  may  be  located :  Provided,  Tbi 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of  the  prori8i<i> 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  riven  ar» 
exempt  said  bridges  from  the  operation  of  the  same. 

Sec.  4.  That  all  railway  companies  desiring  the  use  of  said  bridges,  or  cither  of  tb« 
shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passageof  nJ^ 
way  trains  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  sia" 
Honable  compensation  for  such  use. 

Sec.  5.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  bal^, 
and  located  under  and  subject  t^  snch  regulations  for  the  secnrity  of  navigatioi|( 
said  rivers  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  ihtoH 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  tf^ 
approval,  a  design  and  drawings  of  said  bridges,  and  each  of  them,  and  a  map  of  tk 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proxMised)*^ 
cation,  the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  watA 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accum^ 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  Ad- 
furnish  snch  other  information  as  may  be  required  for  a  full  and  satisfactory  nv^ 
standing  of  the  subject;  and  until  the  said  plan  and  location  of  the  bridge  orbnd|!»' 
are  ap;>roved  by  the  Secretary  of  War  the  bridge  or  bridges  shall  not  be  bnilt:  ^ 
should  any  change  be  made  in  the  plan  of  said  bridges,  or  either  of  them,  daringt^ 
progress  of  construction,  snch  change  shall  be  subject  to  approval  of  the  Secretait^ 
War;  and  the  said  structures  shall  be  chanued  at  rl#  cost  and  expenneof  tbeoirfleP 
thereof,  from  time  to  time,  as  the  Secretary  of  War  m.iy  direct,  so  as  to  preserre  1^ 
free  and  convenient  navigation  of  said  rivers ;  aii<l  the  authority  to  erect  and  coatiB' 
any  and  all  of  said  bridges  shall  be  subject  to  revocation  by  the  Secretary  of  WarwlK^' 
ever  the  public  good,  in  his  judgment,  so  requires. 


Digitized  byCjOOQlC 


LAWS  AFFECTING  CORPS   OP  ENGINEERS.  2837 

Sec.  6.  That  the  TigBt  to  alter,  amend,  or  repeal  tbis  act  is  bereby  expressly  re- 
served. 

Skc.  7.  That  this  act  shall  be  noil  and  void  if  actual  construction  of  the  bridge  or 
bridges  herein  authorized  be  not  commenoed  withiu  one  year  and  completed  within 
three  years  from  the  approval  of  this  act. 

Approved,  May  1, 1888. 


AN  ACT  to  authorize  the  city  of  Chicago  to  erect  a  crib  in  Lake  Michigan  for  wuter-worka  pnr-  • 

poaeo. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatirvs  of  the  United  States  of  America 
in  Congress  assembledf  That  the  consent  of  Congress  is  hereby  given  to  the  city  of 
Chicago,  county  of  Cook,  State  of  Illinois,  to  extend  a  tunneJ,  or  inlet  pipes,  into  Lake 
Michigan,  so  far  as  may  be  deemed  necessary,  to  iusnre  a  supply  of  pure  water  and 
to  erect  a  pier  or  piers  and  crib  in  the  navigable  waters  of  said  lake,  for  the  making, 
preserving  and  working  of  said  aqueducts  or  pipes  or  tunnel,  the  plan  and  location 
thereof  to  be  subject  to  the  approval  of  the  Secretary  of  War:  ProHded,  That  said 
city  shall  furnish  and  maintain  at  its  own  expense,  such  beacon-lights  or  other  signals 
on  such  piers  or  crib,  as  the  Light-Hooso  Board  shall  prescribe. 

Approved,  May  9, 1888. 


AN  ACT  to  amend  an  act  to  anthoriae  the  construction  of  a  bridge  acroHs  the  Eastern  Branch  of  the 
Potomac  River  at  the  foot  of  Pennsylvania  avenoe  east. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembledf  That  the  Secretary  of  War  be,  and  ho  is  hereby,  authorized  in 
his  discretion  to  make  such  alterations  in  the  plan  of  the  bridge  across  the  Eastern 
Branch  of  the  Potomac  River  at  the  foot  of  Pennsylvania  avenue  east  as  will  best 
accommodate  the  traffic  over  and  under  said  bridge,  and  for  said  pnrpose  the  sum  of 
sixty  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  to  be  inimediately 
available,  be,  and  the  same  is  hereby,  appropriated,  out  of  any  money  in  the  Treas- 
ury not  otherwise  appropriated  :  Provided^  That  the  Baltimore  and  Potomac  Railroad 
Company  pay  their  fair  and  just  proportion  of  the  cost  of  said  alteration  nt  the  west 
«nd  of  said  bridge,  to  be  determined  by  the  Secretary  of  War:  Provided  further ,  That 
one  half  of  the  sum  hereby  appropriated  shall  1>e  paid  out  of  the  revenues  of  the 
District  of  Columbia. 

Approved,  May  14,  1888. 


AN  ACT  to  authorize  the  Batesville  and  Brinkley  Railroad  to  build  a  bridge  across  the  BUok  River 

in  Arkansas. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  Slates  of  America 
in  Congress  Msembled^  That  the  Batesville  and  Brinkley  Railroad  Company,  a  corpora* 
tion  created  and  existing  under  the  laws  of  Arkansas,  be,  and  is  hereby,  authorized 
to  erect  and  maintain  a  bridge  across  the  Black  River,  in  township  twelve  north, 
range  three  west,  or  at  such  point  near  said  township  as  shall  be  selected  by  said 
railroad  company  for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to 
have  a  draw-span,  so  as  not  to  interfere  with  the  navigation  of  said  river :  Provided^ 
That  any  bridge,  constructed  under  this  act  and  according  to  its  limitations,  shall 
be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  post-route,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall 
be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  muuitions 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroads  lead- 
ing to  the  said  bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted 
to  all  telegraph  companies;  and  the  United  States eJiall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes. 

Sec.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  he  approves 
the  plans  and  location  of  said  bridge  it  shall  not  l)e  built;  but  upon  thd  approval  of 
said  plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceed  to 
the  erection  of  said  bridge  in  conformity  with  said  approved  plan,  and  should  any 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  thereon, 
such  change  shall  be  subject  liltowise  to  the  approval  of  the  Secretary  of  War.  And 
there  shall  be  displayed  on  said  bridge  from  snnset  to  sunrise  such  lights  or  other 
signals  as  may  be  prescribed  by  the  Li^ht-House  Board. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
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time  ;  and  that  if  at  any  time  Daviflration  of  said  river  sball  in  any  nittiuier  he  ob- 
Btractedor  impaired  by  ibe  said  bridge,  tbe  Secretary  of  War  shall  have  antbority, 
and  it  shall  be  his  daty,  to  require  the  said  railroad  company  to  alter  and  change  the 
said  bridge,  at  its  own  exx>ense,  in  snoh  manner  as  may  be  proper  to  secnre  free  awt 
complete  navigation  without  impediment;  and  if  upon  reasonable  notice  to  said 
railroad  company  to  make  such  changes  or  improvements  the  said  company  fails  ta 
do  so,  the  Secretary  of  War  shall  have  anthority  to«uake  the  same  at  the  expensed 
said  company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited;  and  Con- 
.  gross  shall  have  power  to  do  any  and  all  things  necessary  to  secnre  tbe  free  navigatioB 
of  the  said  river. 

Sec.  4.  That  this  act  shall  be  null  and  void  if  actual  eonstmction  of  tbe  bridge 
herein  authorized  be  not  commenced  within  one  year,  and  completed  within  thiw 
years  from  the  date  thereof. 
Approved,  May  14, 1888. 


AN  ACT  to  aathorize  the  constmctioii  ol^he  Ohio  Connectinis  Railway  Company  BridKo. 


Be  it  enacted  by  the  Senate  and  Houie  of  Bepresentaiiree  of  (he  United  SiaUm  of  An 
in  Congress  assembled^  That  the  Ohio  Connecting  Railway  Company  be,  and  th<^  i 
is  hereby,  authorized  to  construct,  maintain,  and  operate  a  bridge  over  the  Okid 
River  from  the  south  shore  to  the  north  shore  thereof,,  at  a  point  about  one-half  mik 
south  of  the  mouth  of  Cork's  Run  in  Allegheny  County,  Pennsylvania.  Said  bridge 
is  hereby  declared  to  be  a  lawful  structure,  and  the  same  may  be  used  for  railroad  sai. 
highway  purposes.  Said  bridge  to  be  constructed  as  follows :  The  main-channel  sptt 
of  said  bridge  shall  be  a  contiuuous  through  span  of  five  hundred  and  seven  feet  eWsr 
of  masonry.  The  back-channel  span  shall  be  one  through  span  of  fonr  bandied  feiS 
clear  of  masonry ;  said  space  in  each  case  Ui  be  measured  on  the  low- water  line,  Tbs 
remaining  spans  of  said  bridge  shall  be  deck-spans.  Said  main-channel  span  a^ 
said  back-channel  shall  be  at  a  height  of  not  less  than  eighty  feet  above  low-watn 
mark  at  Market  street  in  Pittsburgh  and  not  less  than  eigQty-two  and  one-half  feet 
above  local  low-water  mark  at  the  bridge  site,  measured  to  the  bottom  ofaord  of  the 
bridge. 

Sec.  2.  The  location  of  the  piers  of  said  bridge  with  reference  to  the  current  of  tk 
river  shall  be  according  to  such  plans  and  speciiioations  as  may  be  approved  by  the 
War  Department:  Provided,  That  no  advertisement  as  required  by  the  general  law  be 
again  made,  unless  thought  advisable  and  necessary  by  the  Secretary  of  War,  adver 
tisement  having  already  been  made. 

Sec.  3.  That  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  tx>  all  td^ 
graph  and  telephone  companies. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  a»d 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reaaonabfe 
compensation  for  such  use,  and  in  case  the  owner  or  owners  of  said  brid||*e  and  tiie 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  nfftt 
upon  the  sum  or  sums  to  be  paid  and  upon  rules  and  upon  conditions  to  whioh  each 
shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  bedecidei 
by  the  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parti» 

Sbc.  5.  That  said  bridge  shall  be  constructed  to  provide  for  the  oassage  of  railw«« 
trains  and,  at  the  option  of  the  corporation  by  which  it  may  be  built,  may  be  aaed  ftr 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  an  i  mala,  and  for  fbf^ 
passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved.  fin>m  time  to  tine, 
by  the  Secretary  of  War. 

Sec.  6.  That  the  said  bridge  shall  be  built  under  the  provisions  of  the  aetof  sevee* 
teenth  December,  eighteen  hundred  and  seventy-two,  and  authorizing  t^e  const^l^ 
tion  of  bridges  across  the  Ohio  River  and  the  amendatory  act  of  fourteen th  Pebrnarr, 
eighteen  hundred  and  seventy-three,  except  in  so  far  as  the  provisions  of  said  aett 
may  be  modified  or  changed  by  the  provisions  of  this  act:  Providedt  That  if  the  coa- 
strnction  of  said  bridge  shall  not  be  commenced  within  one  year,  and  completed 
within  four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  asl 
this  act,  shall  become  null  and  void. 

Sec.  7.  That  Congress  shall  have  power  at  any  time  to  alter,  amend  or  repeal  this  ait 

Approved,  May  14,  1888. 

aK  act  to  anihorize  tbe  Tennessee  Midland  Hail  way  Company  to  conatract  a  bridge  acroea  tbe  T(» 
nessee  River  at  any  point  on  tbe  line  between  the  counties X>f  Decatnruid  Perry,  in  thn  fitlistf' 
Tennessee,  it  may  deem  acceptable. 

Be  it  enacted  by  tl^  Senate  and  House  of  Representatives  of  the  United  States  of  Amerki 
in  Congress  assembledf  That  the  Tennessee  Midland  Railway  Company,  a  corporatiof 


Digitized  byCjOOQlC 


LAWS  AFFECTINa  CORPS   OP  ENGINEERS.  2839 

reated  and  orgaDized  under  the  laws  of  tbe  State  of  TenDessee,  be,  and  is  hereby, 
authorized  to  construct  and  maintain,  for  the  purpose  of  running  railway  trains,  a 
tridg^  and  approaches  thereto,  over  the  Tennessee  Biver>at  any  point  on  the  line  be- 
ween  the  counties  of  Decatur  and  Perry,  in  the  State  of  Tennessee,  which  said  com- 
pany may  deem  most  acceptable. 

Skc.  'i.  That  any  bridge  built  under  this  act  and  subject  to  Its  limitations  shall  be 
I  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-root-e,  upon  which  no 
ligber  charge  shall  be  made  for  the  transmissions  over  the  same  of  the  mails,  troops, 
kud  the  monitions  of  war  of  the  United  States  passing  over  said  bridge  than  the  rate 
Mir  mile  paid  for  the  transportation  over  the  railroad  leading  to  said  bridge ;  and  it 
hall  enjoy  the  rights  and  privileges  of  other  post  roads  in  t^e  United  States.  And 
>qual  privileges  in  the  use  of  said  bridge  shall  oe  granted  to  all  telegraph  companies; 
Hid  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
'or  postal  telegraph  purposes. 

Skc.  3.  That  the  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
>rtdg0,  with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the  best 
lavigable  point  and  with  spans  of  not  less  than  one  hundred  and  sixty  feet  in  length 
a  the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  said  span  shall 
>•  not  less  than  ten  feet  above  extreme  nigh-water  mark,  measuring  to  the  lowest 
)art  of  the  sunerstructure  of  the  bridge,  and  the  piers  of  said  bridge  shall  be  parallel 
M  and  the  bridge  itself  at  right  ang]e«i  to  the  current  of  the  river  at  the  average  stage 
>f  water  where  said  bridge  may  be  erected:  Provided,  aUo^  That  in  said  bridge  there 
ihall  be  one  span  of  not  less  than  three  hundred  feet  in  length  in  the  clear. 

Sec.  4.  That  said  draw  shall  be  opened  promptly  by  said  company  upon  reasonable 
lignal  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at  its 
>wn  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  as  the  Light-House 
Board  shall  prescribe,  and  no  bridge  shall  be  erected  or  maintained  under  the  author- 
ity of  this  act  which  shall  at  any  time  substantially  or  materially  obstruct  the  free 
navigation  of  the  river,  and  if  any  bridge  erected  under  such  authority  shall,  in  the 
opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to 
sause.suoh  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate 
luch  obstruction;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be 
removed  at  the  expense  of  the  owner  or  owners  of  said  bridge.  And  in  case  of  any 
litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation 
if  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  shall  be  brought 
n  the  distdet  court  of  the  United  States  of  the  State  of  Tennessee  in  whose  jurisdic- 
tion any  portion  of  said  obstruction  or  bridge  may  be  located. 

Skc.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
lud  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
»aid  river  as  the  Secretary  of  War  may  prescribe ;  and  to  secure  that  object  the  said 
Lsompany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  audi 
approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  above  ana  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  tne  direction  and 
sti-ength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  and  shall  furnish  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject;  aud  until  said  plan  and  location  of  the 
bridge  are  approved  by  the  Secretary  of  War  the  bridge  shall  not  be  built ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
such  chanupQ  shall  be  subject  to  the  approval  ot  the  Secretary  of  War. 

Sec.  6.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  wall  con- 
form in  usingsaid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served without  any  liability  of  the  United  States  on  account  of  the  alteration,  amend- 
ment, or  repeal  of  this  act. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  of  approval  of  this  act. 

Approved,  May  14,  1888. 

AN  ACT  to  authorize  the  building  of  a  railroad  bridge  at  Little  Rook,  Arkansas. 

Be  it  enacted  hy  the  Senate  and  House  of  Reprewni^itlves  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Little  Bock  Bridge  and  Terminal 
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Railroad  Company^  a  corporation  organized  under  the  laws  of  the  State  of  Arksotn, 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  ArkansaB  Rirer, 
at  a  point  on  said  river  at  or  near  the  city  of  Little  Rock,  in  the  State  of  Arktua^ 
and  to  lay  on  and  over  said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  con- 
nection of  any  railroad  or  railroads  that  are  or  shall  hereafter  be  constructed  to  tk 
said  river,  on  either  or  both  sides  thereof,  at  or  opposite  said  points,  under  the  limita- 
tions and  conditions  hereinafter  provided;  said  bridge  shall  be  constructed  to  proridf 
for  the  passage  of  railway  trains,  and  at  the  option  of  the  builders  and  ovboi 
thereof,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the 
transit  of  animals  of  all  kinds,  and  lor  foot-passengers  for  snch  reasonable  rates  of  tdl 
as  may  be  approved,  from  time  to  time,  by  the  Secretary  of  War  as  to  railway  traiw: 
and  as  to  wagons,  vehicles,  animals,  and  foot-passengers,  snch  ratea  as  may  be  ]iro> 
vided  by  the  Taws  of  Arkansas. 

Sec.  2.  That  any  bridge  built  under  this  act  is  subject  to  its  limitations,  shall  be  i 
lawful  strncture,  and  shall  be  recognized  and  known  as  a  post-route,  npon  which ilv 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops 
and  tne  munitions  of  war,  or  other  property  of  the  United  States,  than  the  nte  pei 
mile  paid  for  the  transportation  of  tne  same  over  the  railroads  or  public  highvaf^ 
leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  other  post- 
roads  in  the  United  States.  Eqaal  privilegesin  the  use  of  said  brid^  shall  begrante' 
to  all  telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  acne 
said  bridge  aud  its  approaches  for  postal  telegraph  purposes. 

Sec.  3.  That  the  said  bridge  shall  be  constructed  witn  a  draw  or  pivot  span  ▼bid 
shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point,  aud  tbe 
openings  on  each  side  of  the  pivot  pier  shall  not  be  less  than  one  hundred  and  sixty 
feet  in  the  clear,  and,  as  nearly  as  practicable,  both  of  said  openings  shall  be  acoeii- 
ble  at  all  stages  of  water;  that  the  spans  be  not  less  than  ten  feet  above  extnnr 
high-water  mark,  as  understood  at  the  point  of  location,  to  the  lowest  point  of  tb 
siipei-btructare  of  said  bridge;  that  the  piers  and  draw  rests  of  said  bridge  shall  b» 
built  pHiallel  with  the  current  at  that  stage  of  the  river  which  is  most  important fo 
navigation,  and  the  bridge  of  itself  at  right  angles  thereto  j  and  that  no  riprap  «f 
otlier  outside  protection  for  imperfect  foundations  be  permitted  to  approach  neii* 
than  four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otherwise  t» 
encroach  upon  the  channel- ways  provided  for  in  this  act:  Provided,  That  said dn« 
shall  be  opened  by  the  company  or  persons  owning  said  bridge  upon  reasonable  agi» 
for  the  passage  of  boats ;  and  there  shall  be  maintained^  at  the  expense  of  the  owdca 
thereof,  from  sunset  to  dunrise,  such  lights  or  other  signals  on  said  bridge  as  ^ 
Light-House  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  sw 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trail* 
over  the  same,  and  over  the  approaches  to  the  same,  upon  payment  of  a  reasoDabk 
compensation  for  snch  use ;  and  in  case  the  owner  or  owners  of  said  bridge,  and  tke 
several  railroad  companies,  or  any  of  them,  desiring  snch  use,  shall  fail  to  afl;reeaFCi 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  condition  which  each  shall  p^^^ 
in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  tbeSfc 
retary  of  War  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  bebnu 
and  located  under  and  subject  to  the  regulations  for  the  security  of  said  river,  astlie 
Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  owner  or  ows^ 
thereof  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  ifr 
sign  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving  for  the  space  ■ 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  thebaDii 
of  the  river,  the  shore-line  at  high  or  low  water,  the  direction  and  atrength  of  wj 
current  at  all  stages,  and  the  soundings,  actually  showing  the  bed  of  the  stream, »( 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  informatioo  0 
may  be  required  for  the  full  and  satisfactory  understanding  of  the  snlvject,  and  noO> 
such  plan  and  location  of  the  bridge  are  approved  by  the  Secretarjr  of  war,  the  bridg 
shall  not  be  commenced  or  bnilt,  and  should  any  change  be  made  in  the  plan  of  ssi* 
bridge  during  the  progress  of  construction,  such  change  shall  be  subject  to  tbesp- 
proval  of  the  Secretarv  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expreaalyi*; 
served,  and  the  right  to  require  any  changes  iu  said  structure,  or  its  entire  reino^ 
at  the  expense  of  the  owners  thereof^  whenever  the  Congress  shall  decide  tkat  v* 
public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bn^ 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  ton' 
years  from  the  date  thereof. 

Approved,  May  14, 1888. 
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AN  ACT  relating  to  tbe  anchorage  of  Teasels  in  the  port  of  New  York. 

Be  it  enacted  hy  the  Senate  and  Hause  of  Representatives  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  Secretary  of  the  Treasury  is  authorized/ empowered, 
aud  directed  to  define  and  estahlish  an  anchorage  ji^roand  for  vessels  in  the  bay  and 
harbor  of  New  York,  and  in  the  Hndsou  and  East  Rivera,  to  adopt  suitable  rules  and 
regulations  in  relation  thereto,  and  to  take  all  necessary  measures  for  the  proper  en- 
forcement of  such  rules  and  regnlations. 

Src.  2.  That  in  the  event  of  the  violation  of  any  such  rules  or  regulations  by  the 
owner,  master,  or  person  in  charge  of  any  vessel,  such  owner,  master,  or  person  in 
charge  of  such  vessel  shall  be  liable  to  a  penalty  of  one  hundred  dollars,  and  the 
said  vessel  may  be  holden  for  the  payment  of  such  penalty,  and  may  be  seized  an<l 
proceeded  against  summarily  l)y  libel  for  the  recovery  of  the  same  in  any  United 
States  district  court-for  the  district  in  which  such  vessel  may  be,  and  in  the  name  of 
tbe  officer  designated  by  the  Secretary  of  the  Treasury. 

Seq.  3.  That  this  act  shall  take  effect  immediately. 

Approved,  May  16, 1888. 


AN  ACT  granting  to  the  city  of  Grand  Forks,  Dakota,  the  right  to  build  two  free  bridges  across 

Red  River. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  Slates  of  America 
in  Cangress  assembled.  That  the  city  of  Grand  Forks,  a  municipal  corporation  organized 
under  the  laws  of  the  Territory  of  Dakota,  be,  and  tbe  same  is  hereby,  authorized  by 
its  proper  officers  to  construct  and  maintain  either  one  or  two  bridges  and  approaches 
thereto  over  the  Red  River  of  the  North,  at  the  most  accessible  points  within  said  city 
across  said  river  to  tbe  most  convenient  point  or  points  in  the  State  of  Minnesota. 
Said  bridge  or  bridges  shall  be  constructed  to  provide  for  the  free  passage  of  wagons 
and  vehicles  of  all  kinds,  for  the  transit  of  animals,  for  foot-passengers,  and  for  such 
street  railways  as  may  be  anthorized  by  the  city  of  Grand  Forks  to  be  construe teil 
over  the  same. 

Src.  2.  That  ^ny  bridge  built  under  this  act  and  subject  to  it«  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  as  a  post-route,  and  shall  onjo^'  tbe  rij^hts 
and  privileges  of  other  post-roads  in  the  United  States :  Provided^  That  the  United 
States  may  construct  a  postal  telegraph  over  said  bridge  or  bridges  withont  charge 
therefor. 

Sec.  3.  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  tbe  best  navigable 
point,  apd  with  draw-spans  giving  a  clear  water  way,  measured  at  the  lowest  stage 
of  water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side 
of  the  central  or  pivot  pier:  and  the  clear  width,  as  herein  provided  for,  shall  not  be 
rednced  by  deposits  of  rijirap  or  by  other  material  about  the  piers  and  abntments; 
and  the  spans  shall  not  be  of  less  elevation  than  three  feet  above  extreme  high'Wat<er 
mark,  as  known  at  the  point  of  location,  measured  to  the  lowest  part  of  the  super- 
structure of  said  bridge ;  and  provision  shall  be  made  in  the  location  and  construction 
of  the  abutments  and  approaches  to  allow  the  free  passage  of  flood- water ;  and  the 
piers  of  said  bridge  shall  be  parallel  to,  and  the  bridge  itself  at  right  angles  to  the 
direction  of  the  current  of  said  stream:  Providtd,  also,  That  the  said  draw,  or  draws, 
shall  be  opened  promptly  by  said  corporation,  upon  reasonable  signal,  for  the  passage 
of  boats,  and  said  city  shall  maintain,  at  its  own  expense,  such  lights  or  other  signals 
thereon  as  the  Light-House  Board  may  prescribe,  and  said  city  shaU  provide  at  it.s 
own  expense  such  sheer-booms,  guide-piers,  or  other  device  as  may  be  at  any  time 
deemed  necessary  by  the  Secretary  of  War  to  facilitate  the  safe  passage  of  boats  or 
other  water-craft  through  the  spans  of  said  bridge.  No  bridge  shall  be  erected  or 
maiutalued  under  authority  of  this  act  which  shall  at  any  time  substantially  or  ma- 
terially obstruct  the  free  navigation  of  said  river;  and  if  any  bridge  erected  under 
such  authority  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  said  naviga- 
tiuD.  he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge  to  be 
made  as  will  effectually  obviate  such  obstruction,  at  the  expense  of  said  city  of  Grand 
Forks,  and  in  case  of  any  litigation  arising  from  any  obstruction,  or  alleged  obstruc- 
tion, to  the  free  navigation  of  said  river,  caused,  or  alleged  to  be  caused,  by  said 
bridges,  or  either,  the  case  may  be  brought  in  the  circuit  court  of  the  United  States 
of  the  district  in  which  said  obstruction  or  bridges  are  located :  Provided  further^  That 
nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  an^  of  the  provisions 
of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to 
exempt  any  bridge  or  bridges  constructed  by  virtue  hereof  from  the  operations  of  the 
same. 

Src.  4.  That  any  bridge  or  bridges  authorized  to  be  constructed  under  this  act 
shall  be  built -and  located  under  and  subject  to  such  regulations  for  the  security  of 
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na,vigation  of  said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  eecnre  that 
.  object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  exaiuiuation 
and  approval,  designs  and  drawings  of  the  proposed  bridges  and  a  map  of  the  loea- 
tion;  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  lon- 
tions,  the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  ajid  low  waUr, 
the  direction  and  strength  of  the  cnirents  at  all  stages,  and  the  soundings,  accurstelr 
showing  the  bed  of  the  stream,  the  location  of  any  other  bridges,  and  shall  farnii^ 
such  other  information  as  may  be  required  for  a  fnll  and  satismctory  understaniiiojr 
of  the  subject;  and  until  the  said  plans  and  locations,  or  either  of  them,  are  approTfti 
by  the  Secretary  of  War  there  shall  not  be  any  bridge  bniLt  at  said  point;  and^booJd 
any  change  be  made  in  the  plan  of  said  bridge  or  bridges,  dnring  the  progress  of  coi- 
strnctlon,  such  change  shall  be  subject  to  the  approval  of  the  ^cretary  of  War. 

Sbc.  5.  That  the  said  city  of  Grand  Forks,  in  the  Territory  of  Dakota,  is  hereby 
authorized  aud  empowered  to  issue  in  dne  form  its  municipal  bonds  to  an  amoantnot 
.exceeding  tiffcy  thousand  dollars,  payable  in  twenty  years,  with  interest  at  eereo  per 
centum  annually,  at  said  city's  depository  in  Grand  Forks,  Dakota,  for  the  pnrpme 
of  defraying  the  necessary  expenses,  in  whole  or  in  part,  for  the  erection  of  nkl 
bridge  or  bridges,  and  all  acts  or  parts  of  acts  of  Congress  or  of  the  legislative  assem- 
bly of  said  Territory  of  Dakota  heretofore  passed  in  conflict  with  this  section  be,  and 
the  same  are  hereby,  repealed. 

Sflo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  aot  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  such  structure  or  strnctvres,  or  the 
entire  removal  thereof,  at  the  expense  of  the  owners,  whenever  Congress  shall  decide 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Skc.  7.  That  this  act  shall  be  null  and  void  if  aotnal  construction  of  the  bridgts 
herein  authorized  be  not  commenced  within  one  year,  and  completed  within  three 
years,  from  the  date  thereof. 

iiporoved,  May  21,  1888. 


AN  ACT'to  provido  for  the  snnrey  of  certain  historic  f^roumls,  locations,  and  mflitasy  wodct. 

Be  it  enaeied  by  the  Senate  and  House  of  Bepre9eniative9  of  the  United  States  of  Jmmta 
in  Congress  assembledf  That  the  Secretary  of  War  be,  and  is  hereby,  authorized  and 
direoted  to  cause  to  be  made,  by  an  officer  of  the  Engineer  Corps,  in  co-operation  with 
theMaameeValley  Monumental  Association,  an  examination  and  iuspeotioa  of  eaeb 
of  the  following-named  historic  grounds,  locations,  and  military  works,  to  wit : 

The  bnrial-place- on  Put-in-Bay  I^nd  of  the  sailors  of  the  Navy  in  the  war  of 
eighteen  hundred  and  twelve. 

Fort  Industry,  at  the  mouth  of  Swan  Creek,  on  the  Maumee  River. 

Fort  Miami,  on  the  north  and  west  side  of  the  Maumee  River,  seven  miles  abere 
Fort  Industry. 

Fort  Meigs,  and  the  burial  grounds  of  the  soldiers  of  the  war  of  eighteen  handml 
and  twelve,  near  the  same,  on  the  south  and  east  bank  of  the  Maumee  River,  teo 
miles  above  the  mouth  of  Swan  Creek. 

A  suitable  portion  of  the  battle-fleld  of  Fallen  Timber,  on  the  north  and  west  bank 
of  the  Maumee  River,  four  miles  above  Fort  Meigs,  where  Anthony  Wayne  defe  ted 
the  allied  Indian  nations  under  Turkey  Foot,  August  twentieth,  seventeen  hundred 
and  ninety-fonr. 

Fort  Defiance,  at  the  confluence  of  the  Auglaize  and  Maumee  Rivers,  ejected  by 
General  Wayne  in  August,  seventeen  hundred  and  ninety-four. 

Fort  Wayue^  at  Fort  Wayne,  Indiana,  at  the  confluence  of  the  Saint  Joe  and  Saint 
Mary's  rivers,  which  was  erected  by  General  Wayne  in  October,  seventeen  hundred 
and  ninety- four. 

And  he  shall  cause  to  be  made  a  survey  and  full  report  to  Congress  of  the  loeatioo, 
situation,  and  condition  of  the  same,  and  the  amount  of  grounds  necessary  for  tbe 

E roper  protection  and  improvement  of  the  aforesaid  works,  forts,  battle-fields,  and 
uriaUpiaoes  in.and  near  the  same,  as  well  as  the  probable  cost  thereof;  and  the  anid 
report  shall  be  accompanied  with  the  necessary  maps  and  drawings* 

Sue.  2,  That  the  sum  of  one  hundred  and  flffcy  dollars  is  appropriated,  oat  of  say 
money  in  the  Treasury  not  otherwise  appropriated,  for  the  expense  of  the  examine 
tion  and  inspection  provided  for  in  this  act. 
Approved,  May  24,  1888. 


AN  ACT  aathoriziog  the  conetniction  of  bridges  acroM  the  Cape  Fear  River,  Blaek  River,  aad  the 
Northeast  River,  in  the  State  of  North  Carolina. 

Re  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  AfnsH^ 
in  Congress  assembled^  That  the  assent  of  Congress  is  hereby  given  to  the  Cape  YesJ 
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and  Yadkin  Valley  Railway  Company,  a  eorponition  daly  organized  and  existing  nn» 
der  the  lawa  of  the  State  oi  North  Carolina,  its  succeesorB  and  aanigns,  to  contttrnet  and 
maintain  bridgea,  and  approaches  thereto,  over  the  Cape  Fear  River  at  or  near  the 
town  of  FayetteviUe,  in  the  State  of  North  Carolina,  over  the  Black  River,  in  the 
coantyof  Bladen,  and  over  the  Northeast  River,  in  the  county  of  New  Hanover,  in  saiil 
State,  at  such  point  or  points  as  said  railway  company  may  desire  or  tind  most  prac- 
tieable  in  the  final  location  of  its  road  to  the  city  of  Wilmington. 

Sjbo.  2,  That  said  bridges  shall  be  so  constr noted  either  by  draw,  span,  or  other- 
wise, that  a.  free  and  nnobstmcted  passage  may  be  secnred  to  all  vessels,  boats,  or 
other  water-craft  navigatiog  said  rivers. 

Ssa.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  struotnre,  and  shall  be  recognized  and  known  as  a  post-route,  and  shall  en- 
joy all  the  rights  luid  privilesesof  other  post-roads  of  the  United  States.  And  equal 
privileges^  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies;  and 
the^  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal-telegraph  purposes. 

Saa  4*  That  if  either  of  said  bridges  authorized  to  be  constructed  by  this  act  shall 
be  oonstmoted  as  a  draw-bridge,  the  draw  shall  be  opened  promptly  by  said  corpora- 
tion upon  reasonable  signal  for  the  passage  of  boats,  and  said  company  or  corpora- 
tion shall  maintain,  at  its  own  expense,  m>m  sunset  to  sunrise,  snch  lights  or  other' 
signals  on  said  bridge  or  bridges  as  the  Light-House  Board  shall  prescribe.  No  bridge 
shall  be  erected  or  maintained  nnder  the  authority  of  this  act,  which  shall  at  any 
time  substantially  or  materially  obstruct  the  free  navigation  of  said  river  or  riv- 
ers; and  if  any  bridge  or  bridges  erected  under  snch  authority,  shallj  in  the  opinion 
of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause' 
such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction,  and  all  snch  obstrnotions  shall  be  removed  and  alterations  made  at  the 
expense  of  the  owner  or  owners  of  said  bridge:  Provided,  That  nothing  in  this  act 
shall  be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existiitg 
in  reference  to  the  proteetion  of  the  navigation  of  rivers,  or  to  exempt  any  bridge 
erected  nnder  this  act  from  the  operations  of  the  same. 

Sec.  5.  That  all  railroad  companies- desiring  the  use  of  the  bridge  constmcted  un- 
der this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  the 
passage  of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  ap- 
proaches thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use ;  and 
in  case  the  owner  or  owners  ox  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  snch  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  and 
upon  rules  and  conditions  to  which  each  sludl  conform  in  using  said  bridge,  all  i«ucii 
matters  of  difference  between  them  shall  be  decided  by  the  Secretary  or  War  upon 
a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  6.  That  any  bridge  erected  or  authorized  to  be  constmcted  under  this  act 
shall  be  built  and  located  nnder,  and  subject  to,  such  regulations  for  the  security  of 
navigation  of  said  rivers  as  the  Secretair  of  War  shall  presoribe,  and  to  secure  that 
object,  said  company  or  corporation  shall  submit  to  the  Secretary  of  War  a  design 
and  drawing  of  said  bridge  or  bridges,  for  his  examination  and  approval,  and  a  map 
of  its  location,  and  shall  furnish  such  other  information  as  may  be  required  for  a  full 
and  satisfactory  understanding  of  the  subject,  and  in  all  things  shall  be  subject  to 
saoh  rnlea  and  regulations  as  may  be  prescribed  by  the  Seoret<ary  of  War,  and  until 
such  plan  and  location  of  said  bridge  or  bridges  are  approved,  they  shall  not  be  built. 

Sbc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

Sbc.  8.  That  this  act  shall  take  effect  and  be  in  force  from  and  after  its  passage. 

Sbc.  9.  That  this  act  shall  be  null  and  void  if  aotuid  construction  of  the  bridges 
hefein  authorized  be  no^  commenced  withinone  year  and  completed  within  three 
years  from  the  approval  of  this  act. 

Approved,  Jane  6, 1888. 


▲N  ACT  to  snthorlse  the  oonstmction  of  bridfres  aoroM  the  Eentaoky  River,  and  its  tribotaries,  by 
the  Loaisville,Ciiioinnatl  and  Vin^oia  Railway  CompaDy. 

Beit  enacted  hy  the  Senate  and  House  of  Bepresentaitvee  of  the  United  States  of  America 
in  Congress  assemhledf  That  the  Louisville,  Cincinnati  and  Virginia  Railway  Com- 
pany, a  corporation  organized  under  act  of  the  general  assembly  of  the  Common- 
wealth of  Kentucky,  be,  and  it  is  hereby,  authorized  to  construct  and  maintain  a 
bridge,  and  approaches  thereto,  over  the  Kentucky  River,  in  the  State  of  Kentucky  ; 
aud  also  abridge  or  bridges  over  the  tributaries  or  forics  of  said  river,  at  such  point 
or  points  as  said  company  may  deem  suitable  for  the  passage  of  its  said  road  over 
said  river,  or  its  tributaries  or  forks.  Said  bridge  shall  be  constructed  to  provide  for 
the  passage  of  railway  trains,  and,  at  the  option  of  the  companv  by  which  it  may  b* 
bailty  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit' 
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of  animals  and  for  foot-paasengers ;  and  all  tolls  charged  for  the  passag^e  of  Tehidcs, 
animals,  and  foot-passengers  over  said  bridge  shall  he  subject  to  modification  aid 
approval  of  the  Secretary  of  War. 

Sec.  '2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  diaO 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  posUronte,  and  ita^ 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  Stat-es. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  beboili 
and  located  under  and  subjexst  to  such  regulations  for  the  seoarity  of  navigatiwol 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  ai 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  exaiui  nation  and 
approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location  thereof:  sod 
until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary'  of  Wc 
the  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  saH 
bridge  during  the  progress  of  construction  such  change  shall  be  subject  to  thea|v 
proval  of  the  Secretary  of  War.  All  changes  required  by  the  Secretary  of  War  in  ibf 
structure  of  said  bridge,  or  its  entire  removal  after  the  same  is  constrocted,  abali  bt 
at  the  expense  of  the  company  owning  or  controlling  said  bridge ;  and  in  event  d 
any  litigation  in  refereuce  to  said  bridge,  or  any  part  thereof,  the  same  shall  behtA 
in  the  circuit,  court  of  the  United  States  within  whose' jurisdiction  said  bridge  oraoT 
part  thereof  may  be  located. 

■«•  Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  sball 
have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to  the  passaj^  of  nil- 
way  trains  over  the  same,  and  over  the  approaches  thereto,  npon  the  payment  of 
reasonable  compensation  therefor ;  and  in  case  the  owner  or  owners  of  said  bridgvor 
bridges  and  the  railroad  company  or  companies  desiring  to  use  same  shall  fail  to  agrer 
upon  the  terms  with  reference  to  the  use  oi  same,  all  matters  of  issue  between  ihm 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  andprot^ 
of  the  parties. 

Sbc.  5.  That  thisact  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  nerein  authorized  be  not  commenced  within  two  years  and  cotnpletcKl  within 
five  years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  6,  1888. 


AN  ACT* to  authorize  the  removal  of  an  obstraotion  to  the  Davigation  of  Broad  Creek,  tn  the  State  e( 

Delaware. 

Be  it  enacted  bp  the  Senate  and  House  &f  Bepresentaiives  of  the  United  State$  of  America  b 
Congress  assembled,  That  the  bridee  over  Broad  Creek,  a  navigable  stream  npou  which 
improvements  have  been  made  by  appropriations  authorized  by  Cougreaa,  erected 
and  maintained  by  the  Delaware  Railroad  Company  and  its  lessee,  near  the  town  of 
Laurel,  in  the  State  of  Delaware,  is  hereby  declared  to  be  an  obstruction  to  the  nari- 
gation  of  said  Broa<l  Creek  and  detrimental  to  the  commerce  thereof. 

Sec.  2.  That  the  Secretaiy  of  War  is  hereby  directed  to  serve  npon  the  aaid  Dela- 
ware Kailroad  Company  and  its  lessee  in  the  manner  prescribed  by  the  laws  of  the 
State  of  Delaware  for  the  service  of  papers  npon  corporations,  a  notice  in  writing, 
requiring  said  company  or  its  lessee,  within  three  months  of  the  time  of  such  noticf, 
to  remove  said  obstruction  by  placing  in  said  bridjp^and  maintaining  therein  a  dra* 
of  sufficient  width  and  dimensions  to  admit  the  tree  and  easy  passage  of  all  steain* 
boats  and  other  vessels  navigating  said  stream  and  in  case  of  refusal  or  neglect  of  said 
railroad  company  or  its  leasee  to  place  in  said  bridge  a  suitable  draw  as  required  bj 
tbe  aforesaid  notice,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  c*me 
a  draw  to  be  placed  therein,  aud  the  cost  and  expense  of  such  draw  shall  1>e  a  le;;*' 
charge  against  the  said  railroad  company  and  its  lessee. 

Sec.  3.  That  such  sum  of  money  as  may  be  necessary  to  execute  the  proviaioDS  d 
this  act  by  the  Secretary  of  War  is  hereby  appropriated,  out  of  any  money  in  the 
Treasury  of  the  United  States  not  otherwise  appropriated,  to  be  paid  oat  on  there- 
qnlsition  of  the  Secretary  of  War. 

Approved,  June  8,  1888. 


AN  ACT  to  extend  tbe  time  for  the  completion  of  a  bridge  acrosa  Staten  lelaad  SoniNl. 

Be  it  enacted  by  the  Senate  and  House  ofliepresentaHcek  oj  the  United  States  of  Amtrii* 
in  Congress  assembled,  That  the  further  time  of  one  year  from  and  after  the  sixteentb 
day  of  June,  eighteen  hundred  and  eighty-eight,  be,  and  Che  same  is  hereby,  allowed 
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'to  tbe  Stateii  Island  Rapid  Transit  Railroad  Company  and  the  Baltimore  and  New 
Tork  Railroad  Companyi  or  either  of  them,  to  build  the  bridge  across  the  Staten 
Island  Sound  or  Arthur  Kill,  from  New  Jersey  to  Richmond  County,  New  York,  pur- 
»nant  to  the  provisions  of  the  act  entitled  ''An  act  to  authorize  the  construction  of  a 
bridge  across  the  Staten  Island  Sound,"  known  as  Arthur  Kill,  and  to  establish  the 
Hanie  as  a  post-road,  passed  the  sixteenth  day  of  June,  eighteen  hundred  and  eighty- 
six.  But  this  act  shall  have  no  other  effect  whatever  than  to  operate  as  if  the  time 
liereiu  mentioned  had  been  embraced  in  the  said  act. 
Approved,  June  9, 1888. 


AN  ACT  to  aatborize  the  construction  of  a  bridge  acroM  tbe  TennoMoe  River  at  or  near  Chattanooga, 

Tenneaisee. 

Be  a  enacted  hy  the  Senate  and  Hause  of  RepreBeniaiives  of  the  United  States  of  America 
in  Congress  assembled^  That  the  Chattanooga  Western  Railway,  a  corporation  created 
and  organized  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  anthorized 
to  constinct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Chattanooga,  Tennessee,  in  the  conntyof  Hamilton.  Said  bridge 
shall  be  constrncted  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option 
of  the  corporation  by  which  it  is  built,  may  be  used  for  the  passage  of  wagons  and 
vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  reason- 
able rates  or  tolls,  to  be  lixed^  by  said  company,  and  approved  by  the  Secretary  of 
War. 

Sec.  2.  That  any  bridge  bnilt  nnder  this  act  and  subject  to  it«  limitations  shall 
be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States.  That  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mail,  troops, 
and  munitions  of  war  of  the  United  IStates,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroad  leading  to  said  bridge,  and  equal  privileges  in  the  nse  of  said  bridge 
shall  be  granted  to  all  telegraph  companies,  and  the  United  States  shall  have  the  right 
of  way  across  said  bridge  for  postal-telegraph  purposes;  that  the  said  bridge  shall  be 
constructed  either  by  draw,  span,  or  otherwise,  so  that  a  free  and  unobstructed  pass- 
age-way may  be  secured  to  all  water-craft  navigating  said  river  at  the  point  afore- 
said: Provided^  That  if  said  bridge  authorized  to  be  constructed  under  this  act  shall 
be  constructed  as  a  draw -bridge,  the  draw  shall  be  opened  promptly  upon  reasonable 
signals  for  the  passage  of  boats  or  vessels;  and  said  corporation  shall  maintain  at  its 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
Light-House  Board  shall  prescribe. 

8bc.  3.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  such  nse;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  one  of  them,  desiringsuoh  use,  shall  fail  to  agree  upon 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  couditions  to  which  each  shall  con- 
form in  using  said  bridge,  all  matters  to  issue  between  them  shall  be  decided  by  the 
Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  4.  That  any  bridge  authorized  to  be  constrncted  nnder  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location  of  the  bridge  are  approvdd  by  the  Sec- 
retary of  War  the  bridge  shall  not  be  bnilt;  and  should  auy  change  be  made  in  the 
plan  of  said  bridge  during  the  progress  of  constrnction,  so  as  to  preveut  or  remove 
all  substantial  obstruction  to  the  navigation  of  said  river  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War:  and  if  any  litigation  shall  be  had  in 
regard  to  said  bridge,  the  same  shall  be  in  the  circuit  court  of  the  United  States  in 
whose  territorial  jurisdiction  said  bridge,  or  any  part  thereof,  is  located. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served; and  auy  alterations  or  changes  that  may  be  required  by  Congress  in  the 
bridge  constructed  under  this  act,  or  its  entire  removal,  sluill  be  made  by  the  oor[io- 
ration  owning  or  CPUti'^Ufng  the  same,  at  its  own  expense.     Furthermore,  if  the  con- 
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■traction  of  said  bridge  shall  not  be  commenced  within  two  and  completed  ^ 
four  years  after  the  pasaaee  of  this  act,  all  privileges  oonferrctd  hereby,  and  this^ts 
shall  become  nnll  and  void. 
Approved,  Jane  9, 1888. 


AN  ACT  antboiiziog  the  constructioD  of  a  bridse  otot  the  Tenneeeee  Birer  at  or  vearGvBtcRift 
AJabama,  and  for  other  pnrpoeea. 

Be  it  enacitd  by  the  Senate  and  House  of  Eepresentatives  of  the  United  StaU9  of  Amenm 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Tennessee  and  Coosa  Bailmd 
Company  of  Alabama,  a  corporation  dnly  and  legally  incorporated  under  the  Unri 
the  State  of  Alabama,  its  successors  or  assigns,  to  construct  and  maintain  a  brid^i 
over  the  Tennessee  River  at  or  near  Gnntersville,  Alabama.  Said  bridfi^e  shall  be oot- 
structed  to  provide  for  the  passage  of  railway  trains,  and,.at  the  option  of  the  pcnni 
by  whom  it  may  be  built,  may  be  used  for  the  passage  of  waij^ns  and  ▼ehioleBof  aS 
kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  i^uch  reaeooable  ntmi 
toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  nnder  this  act  and  subject  to  its  limitations  shall  ki 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-roate,  upon  whki 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  siiik 
the  troo[)s,  and  the  munitions  of  war  of  the  United  Stales,  or  paeaengers  or  frei|M 
pa«8ing  over  said  bridge,  than  the  rate  per  mile  paicrfor  the  transnortation  om  tke 
railroad  or  public  highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the  rifite 
and  privileges  of  other  post-roads  in  the  United  States.  And  equal  privileges  in  tb 
use  of  said  bridge  shall  be  granted  to  all  companies  upon  such  terms  as  may  beagfo' 
upon  by  the  parties,  and  if  they  can  not  agree  then  as  the  same  shall  be  detemiBi' 
by  the  Secretary  of  War;  and  the  United  States  shall  have  the  right  of  way  sow 
said  bridge  and  its  approaches  for  postal-telegraph  purposes. 

Skc.  3.  That  the  said  bridge  shall  be  constructed  as  a  draw-bridge;  the  df*v« 
pivot-pier  shall  be  at  such  point  in  the  channel  of  the  river  as  the  Secretary  of  Wa* 
may  direct,  and  the  opening  or  passage-way  of  said  draw-pier  shall  be  ao  prot«etri 
and  arranged  that  wat>er-craf t  can  be  worked  through  it  at  any  and  all  times;  ud 
the  draw-span  shall  not  be  of  less  width,  nor  shall  the  lowest  part  of  the  iiaiiiefc**^ 
less  elevation  above  high  water,  than  are  the  w^idest  and  highest  of  those  anthflfrot^ 
by  Congress  for  any  bridge  over  the  Tennessee  River,  and  the  piers  of  said  teidp 
shall  be  parallel  with  and  the  bridge  itself  at  right  angles  to  the  current  of  the liTff- 
Provided,  That  in  said  bridge  there  shall  be  one  span  of  not  less  than  three  hondiieB 
feet  in  the  clear :  Provided,  also,  That  said  draw  shall  be  opened  promptly  nnon  r» 
sonable  signal  for  the  passing  of  boats ;  and  said  company  or  corporation  shall  maiB' 
tain,  at  its  own  expense,  from  sunset  till  sunrise,  soch  lights  or  othf*r  signals  on  kh 
bridge  as  the  Light-House  Board  shall  prescribe.  No  bridge  shall  be  erected  or  BSJi- 
taiued  under  the  authority  of  this  act  which  shall  at  any  time  substantially  or  IBat^ 
ri.'illy  obstruct  the  free  navigation  of  said  river;  and  if  any  bridgeereoted  underna 
authority  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  nsvigatioc,  k> 
in  hereby  authorized  to  cause  such  change  or  alteration  of  said  bridge  tu  be  aNUev 
will  effectually  obviate  such  obstruction;  and  all  such  alterations  shall  be  niadeav 
all  such  obstructions  be  removed  at  the  expense  of  the  owner  or  ownereof  said  bridge* 
and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstructioD  t^ 
the  free  navigation  of  said  river  caused  or  alleged  to  be  caused  by  said  bridge,  tv 
cause  may  be  orought  in  the  circuit  conrt  of  the  United  States  of  the  State  of  Ait- 
bama  in  whose  territorial  jurisdiction  any  portion  of  said  obstruction  or  bridge bu? 
be  located:  Provided,  further,  That  nothing  in  this  act  shall  be  so  constroed  as  toff- 
peal  or  modify  any  of  the  provisions  of  law  now  existing  in  reference  to  the  prttff' 
tion  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from  the  operation  of  th 
same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  sd 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  tiaii* 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  rejMonableeoa- 
pensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  tbeser 
eral  railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree  op* 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  eta- 
form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  vf 
Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be}»^ 
and  located  nnder  and  subject  to  snch  regulations  for  the  secnrity  of  navigsttoo^' 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the** 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examinif** 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  fiYiBS* 
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for  the  space  of.oae  mile  abore  and  one  taiile  below  tbe.propeeed  location,  the  topo^ 
i»phy  of  the  banks  of  the  river,  the  sliore*lines  at  high  and  low  water,  the  direction 
and  strength  of  the  cnrrents.at  all  sta|[^,  and  the  soundings,  accurately  showing 
the  bed  ot  the  stream,  tiie  location  of  any  other  bridge  or  bridges,  and  shall  .furnish 
snob  other  information  as  may  be  required  for  a  full  and  satis&ctory  understanding 
of  the  subject;  and  until  the  said  :plan  and  .location  of  the  bridge  are  approved  by 
the  Secretary  of  War  the  bridge  shall  not  be  built.  And  if  any  change  is  requited 
by  the  Secretary  of  War  in  the  plan  of  said  bridge,  whilst  the  same  is  in  process  of 
construction,  .or  after  its  completion,  or  if  the  entire  removal  of  said  bridge  is  required 
by  him  any  time,  the  cost  of  such  change  or  removal  shall  be  paid  by  the  company 
owning  or  eon  trolling  said  bridge. 

Skc.  6.  That  this  act  sball  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  thne 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  June  9,  1886. 


AK  ACT  to  antborise  the  Fort  Smith  and  Choctaw  Bridge  Comiiaiiy  to  coDttrnci  a  bridjco  across  the 
Potoau  River  in  the  Choctaw  Nation,  near  Fort  Smith,  Arkansas. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentaiivee  of  the  United  Slates  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Fort  Smith  and  Choctaw  Bridge 
Company,  a  corporation  duly  created  and  organised  under  the  laws  of  the  State  of 
Arkansas,  their  successors  or  assigns,  to  build,  construct,  and  maintain  a  bridge  and 
approaches  thereto  for  the  passage  of  wagons,  cars,  and  vehicles  of  all  kinds  for  the 
transit  of  animals  and  for  foot-passengers  across  the  Poteau  Kiver  in  the  Choctaw 
Nation  at  or  near  Fort  Smith,  upon  the  land  owned  and  claimed  by  Mrs.  M.  A.  Bower, 
a  member  of  the  Chocta^  tribe  of  Indians. 

8rc.  2.  That  if  said  bridge  shall  be  made  with  unbroken  and  continuous  span,  the 
spans  shall  not  be  less  than  seventy  feet  in  the  clear,  and  the  main  span  shall  be  over 
the  main  channel  of  the  river.  The  lowest  part  of  the  superstructure  of  said  bridge 
shall  be  at  least  thirty  feet  above  extreme  high  water,  as  understood  at  the  point  of 
location :  Provided,  That  if  the  same  shall  be  constructed  as  a  draw-bridge,  the  draw 
or  pivot  shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point, 
and  give  a  clear  opening  of  seventy  feet  in  width,  and  the  spans  sball  not  be  less  than 
ten  teet  above  extreme  high-water  mark,  as  understood  at  the  point  of  location,  to 
thelowest  part  of  the  su}>er8tmcture  of  said  bridge:  Provided  also,  That  said  draw 
shall  be  opened  promptly  upon  reasonable  signal  for  the  passing  of  boats. 

Sec.  3.  That  said  corporation  is  authorize  to  take  and  use  for  all  purposes  of  a 
highway  or  approaches  to  said  bridge^  and  for  no  other  pnrpose,  a  right  of  way  not 
exceeding  fifty  feet  in  width  on  each  side  of  said  Poteau  River,  over  the  lands  claimed 
by  individuals  under  the  laws  and  usages  of  said  tribe  of  Choctaw  Indians,  and  may 
contract  for  and  obtain  the  same  from  such  Indian  or  Indians  by  purchase:  Provided, 
That  no  part  of  the  lands  herein  authorized  to  be  taken  be  leased  or  sold  by  the  corn- 
pan  v,  and  they  sball  not  be  used  except  in  such  manner  and  for  such  purposes  only 
as  shall  be  necessary  for  the  construction  and  convenient  operation  of  said  highway  ; 
and  when  any  portion  thereof  shall  cease  to  be  so  used,  such  portion  sball  revert  to  the 
individual  Indian  or  Indians  from  which  the  same  shall  have  been  taken. 

Sec.  4.  That  before  said  highway  shall  be  constructed  through  any  lands  held  by 
individual  occupants  according  to  the  laws,  customs,  and  usages  of  the  Choctaw 
Nation,  full  compensation  shall  be  made  to  such  occupants  for  all  property  to  be  taken 
or  damnge  done  by  reason  of  the  construction  of  such  highway  In  case  of  failure  to 
make  amicable  settlements  with  any  occupant,  such  compensation  shall  be  determined 
by  the  appraisement  of  three  disinterested  referees,  to  be  appointed,  one,  who  shall 
act  as  chairman,  by  the  President,  one  by  the  chief  of  the  nation  to  which  said  occu- 
pant belongs,  and  one  by  the  said  bridge  company ;  who,  before  entering  upon  the 
ilnties  of  their  appraisements,  shall  take  and  subscribe  before  a  district  Judge,  clerk 
of  a  district  court,  or  United  States  commissioner,  an  oath  that  they  will  faithfully 
and  impartially  discharge  the  duties  of  their  appraisement,  which  oath,  duly  certified, 
shall  be  returned  with  their  award  to  and  tiled  with  the  Secretary  of  the  Interior 
within  sixty  days  from  the  completion  thereof,  and  a  majority  of  said  referees  shall 
be  competent  to  act  in  case  of  the  absence  of  a  member  after  due  notice.  And  upon 
the  failure  of  either  party  to  make  such  appointment  within  thirty  days  after  the 
appointment  made  by  the  President,  the  vacancy  shall  be  filled  by  the  district  j udge 
of  the  United  States  court  held  a(  Fort  Smith,  Arkansas,  upon  the  application  of  the 
other  party.  The  chairman  of  said  board  shall  appoint  the  time  and  place  of  all 
hearings  within  tbo  nation  to  which  such  occupant  belongs.    Each  of  said  referees 
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shall  receive  for  his  services  the  sam  of  fonr  dollars  per  day  for  each  day  they  an 
engaged  in  the  trial  of  any  caose  submitted  to  them  ander  this  act,  -with  mileagic 
live  cents  per  mile.  Witnesses  shall  receive  the  nsnal  fees  allowed  bythecoBitt/ 
said  nation.  Costs,  inolading  compensation  of  said  referees,  shall  be  madeapaxtoc 
the  award,  and  be  paid  by  such  bridge  company.  In  case  the  referees  do  not  ^ne, 
then  any  two  of  them  are  authorized  to  make  the  award.  Either  party  being  ^mn- 
istied  with  the  finding  of  the  referees  shall  have  the  right,  withiu  ninety  daytifts 
the  making  of  the  award  and  notice  of  the  same,  to  appeal  by  ori^^nal  pedtiatt 
the  district  court  held  at  Fort  Smith,  Arkansas,  which  court  shall  have  joriadictm 
to  hear  and  determine  the  subject-matter  of  the  petition,  accordiuf^  to  the  lawsoftht 
State  of  Arkansas,  for  determining  the  damage  when  property  is  taken  for  lailioid 
purposes.  If,  upon  the  hearing  of  said  appeal,  the  judgment  of  the  court  shall  hi 
for  a  larger  sum  than  the  award  of  the  referees,  the  costs  of  said  appeal  shall  beii- 
judged  against  the  bridge  company.  If  the  judgment  of  the  court  shall  be  for  tb( 
same  or  a  less  sum  than  the  award  made  by  the  referees,  then  the  costs  shall  bead- 
judged  against  the  party  claiming  damages.  When  proceedings  have  been  oommecad 
in  court,  the  bridge  company  shall  pay  double  the  amount  of  the  award  into  comttt 
abide  the  judgment  thereof  and  then  have  the  right  to  enter  upon  the  property  soagil 
to  be  condemned  and  proceed  with  the  construction  of  said  bridge. 

Sec.  5.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  bsik 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  oavigitko 
of  said  river  as  the  Secretary  of  War  shall  prescribe. 

Sec.  6.  That  the  said  bridge  companv  may  charge  such  reasonable  rate  of  toUtfti 
the  transit  or  passage  over  the  same  of  wagons  and  vehicles  of  every  de^criptioo  fa 
animals  and  foot-passengers  as  are  provided  by  existing  laws  of  the  Choctaw  Nstia. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  hn^p 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  tfam 
years  from  the  date  thereof. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expica^ 
reserved. 

Approved,  June  18.  1888 


AN  ACT  granting  to  the  York  Harbor  and  Beach  Railroad  Company  a  right  of  wmj. 

lie  it  enacted  hy  ths  Senate  and  House  of  Representativee  of  the  United  States  of  Jwunet 
in  Congreea  asseinhled.  That  the  right  of  way,  fonr  rods  tn  width,  across  the  militai? 
reservation  at  Fort  McClary,  in  the  town  of  Kittery,  in  the  State  of  Maine,  be,  sni 
the  same  hereby  is,  granted  to  the  York  Harbor  and  Beach  Railroad  Company,  a  eu- 
poration  created  by  the  laws  of  the  said  State  of  Maine,  and  said  compau3'  is^antlKV^ 
ized  to  construct,  maintain,  and  operate  its  railroad  on  said  right  of  way,  accordlGf 
to  the  location  thereof,  as  recorded  in  the  office  of  the  commissioners  of  the  connljrct 
York,  in  the  State  of  Maine,  and  described  in  the  temporary  revocable  license  istw 
by  the  War  Department  to  said  company  on  the  tenth  day  of  June,  in  the  yearei|Ekt- 
een  hundred  and  eighty-seven :  Provided^  That  the  Government  may  at  any  timete> 
miuate  the  aforesaid  right  of  way  whenever  it  may  be  deemed  necessary  for  militv? 
purposes  or  the  sale  of  the  property. 

Approved,  June  18,  1888. 


AN  ACT  to  authorize  the  county  of  Laurens,  in  the  State  of  Georgia,  to  ronstmot  a  bridge  acroM  tb» 
Oconee  River,  at  oi  near  Dublin,  in  said  county  and  State. 

Be  it  enacted  by  ike  Senate  and  Home  of  Representatires  of  the  United  States  of  Amenei 
in  Congress  assembled^  That  the  county  of  Laurens,  in  the  State  of  Georgia,  be  aatbor- 
ized  and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Oconee  River,  at  sod: 
point  as  it  may  select,  at  or  near  Dublin,  in  the  said  county  and  said  State. 

Sec.  *Z.  That  such  bridge  shall  be  made  as  the  Secretary  of  War  may  piescrtbe 
Vrovidedy  That  said  bridge  may  be  used  for  the  passage  of  wagons  or  vehicles  of  ill 
kinds,  for  the  transit  of  animals  and  for  foot-passengers,  for  such  reasonable  Xo\\» 
may  be  provided  from  time  to  time  by  the  authorities  of  said  county,  or  the  same  shall 
at  the  option  of  said  county,  be  a  free  bridge. 

Sec.  3.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  i  U*' 
fnl  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  eojvj 
the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  equal  pn^i- 
leges  in  the  use  of  said  bridgt^  shall  be  (^ranted  to  all  telegraph  companies;  and  tbr 
United  States  shall  have  the  right  of  way  U)ra  postal  telegraph  across  saicftrid^.  ^ 
bridge  shall  be  built  and  located  under  and  Hiibject  to  such  regulatk>us  for  the  secs- 
rity  of  navigation  of  navigable  rivers  as  the  Secretary  of  War  shall  preacribe;  ^ 
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o  secure  that  object  the  said  county  of  Laurena  sbiill  submit  to  the  Secretary  of  War, 
:>r  his  ezammation  and  approval,  a  de&ign  and  drawing;  of  such  bridge,  and  a  map  of 
he  location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
Dcation,  the  topography  of  the  banlis  of  the  river,  and  the  »hore-line  at  high  and 
»w  water,  channel  of  the  stream,  and  shall  famish  such  other  information  as  may  be 
eqnired  for  a  foil  and  satisfactory  understanding  of  the  subject ;  and  until  the  said 
lans  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  bridge 
hall  not  be  built;  and  should  any  change  be  made  in  the  plan  of  such  bridge  during 
he  progress  of  construction  thereof,  such  change  shall  be  subject  to  the  approval  of 
he  Secretary  of  War. 

Sec.  4.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  com- 
aenced  within  two  years  from  the  time  this  act  takes  effect,  and  be  completed  within 
onr  years  after  its  commencement,  then  this  act  shall  be  void. 

Sbc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
erved,  and  the  risht  to  require  any  changes  in  said  structure,  or  its  entire  removal 
it  the  expense  of  uie  owners,  whenever  Congress  shall  decide  that  the  public  interest 
equires  it,  is  also  expressly  reserved. 

Approved,  June  18, 1888. 


AN  ACT  to  authozlze  the  coDstmctioin  of  a  bridge  acroes  the  MisaiMippi  Biver  at  Hickman,  Ken- 

tncky. 

Be  it  enacted  by  the  Senate  and  Jlouee  of  JSepresentatives  of  the  United  States  of  Jmerica 
n  Congreea  aseemhled,  That  the  Paducan  and  Hickman  Railroad  and  Bridge  Company, 
k  corporation  created  and  organized  under  and  by  virtue  of  the  laws  of  the  State  of 
Kentucky,  its  successors  and  assigns,  be,  and  the  same  are  hereby,  authorized  and 
empowered  to  erect,  construct,  and  maintain  a  bridge  over  the  Mississippi  Biver  from 
fc  point  at  or  near  the  city  of  Hickman,  in  the  State  of  Kentucky,  to  a  point  opposite 
thereto  in  the  State  of  Missouri.  Said  bridge  shall  be  constructed  to  provide  for  the 
[>as8age  of  railway  trains,  and,  at  the  option  of  the  corporation  by  wnich  it  may  be 
t>nilt,  may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit 
>f  animus,  and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  ap- 
[»roved  from  time  to  time  oy  the  Secretary  of  War. 

Sbc.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
%  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
ilso  no  higher  charg^e  shall  be  made  fbr  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
bhe  transportation  over  the  railroad  or  public  highways  leading  to  said  bridge,  and 
it  Hhall  e^joy  the  riffht^  and  privlleg;eB  of  other  post-roads  in  the  United  States;  and 
squal  privileges  in  Uie  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies; 
SLnd  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  ap* 
preaches  for  postal  telegraph  purposes. 

Ssa  3.  That  the  said  bridge  shall  be  made  with  unbroken  and  continuous  spans.  Be- 
fore approving  the  plans  for  said  bridge,  the  Secretary  of  War  shall  order  three  engineer 
officers  from  the  Engineer  Bureau  to  be  detailed  to  the  duty  of  examining,  by  actual 
inspection,  the  locality  where  said  bridge  is  to  be  built,  and  to  report  what  shall  be 
the  length  of  the  main  channel  span  and  of  the  other  spans :  Provided^  That  the  main 
channel  span  shall  in  no  event  be  less  than  seven  hundred  feet  in  length,  or  the  other 
spans  lees  than  six  hundred  and  fifty  feet  each  in  length ;  and  if  the  report  of  said 
officers  shall  be  approved  hy  the  Secretary  of  War,  the  spans  of  said  bridge  shall  be 
of  the  length  so  required.  The  lowest  part  of  the  superstmcture  of  said  bridge  shall 
be  at  least  eighty-five  feet  above  extreme  high- water  mark,  as  understood  at  the 
point  of  location,  and  the  bridge  shall  be  at  right  angles  to  and  its  piers  parallel  with 
the  current  of  the  river.  No  bridge  shall  be  erected  or  maintained  under  the  au- 
thority of  this  act  which  shall  at  any  time  substantially  or  materially  obstruct  the 
free  navigation  of  said  river;  and  if  any  bridge  erected  under  such  authority  shall, 
in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he  is  herel^  au- 
thorizea  to  cause  such  change  or  alteration  of  said  bridge  to  be  made  as  will  effectu- 
ally obviate  such  obstruction;  and  all  such  alterations  shall  be  made,  and  all  such 
obstructions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge ;  and 
in  case  of  any  litigation  arising  from  any  obstruction  to  the  free  navigation  of  said 
river  caused  or  amsed  to  be  caused  by  said  bridge,  the  case  may  be  brought  in  the 
circuit  court  of  the  united  States  within  whose  jurisdiction  any  portion  of  said  ob- 
struction or  bridge  may  be  located :  Provided  further^  That  nothing  in  this  act  shall 
be  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  existing  in 
reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this  bridge  from 
the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have,  and 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
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cars  over  the  same  upon  the  payment  of  a  reasonable  compensation  for  such  use ;  tai 
in  case  the  owner  or  owners  of  said  bridge  and  the  several  railroad  companies,  or  any 
one  of  them  desiring?  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  be  paid,  sal 
upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all  mat- 
ters at  issue  between  them  shall  be  decided  by  the  Secretary  of  War  upon  a  beaxiac 
of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  sball  be  bofli 
and  located  under  and  subject  to  such  regulations  for  the  security  of  the  navigatM 
of  said  liver  as  the  Secretary  of  War  shall  prescribe,  and  to  secure  that  object  tbe 
said  companies  or  corporations  shall  submit  to  the  Secretary  of  War,  for  bia  exaxnina- 
tion  and  approval,  a  design  and  drawing  of  the  bridge  and  maps  of  the  location,  giT- 
ing,  for  the  space  of  two  miles  above  and  two  miles  below  the  proposed  location,  t^ 
topography  of  the  banks  of  the  river,  the  shore-lines  at  extreme  high  and  low  waUL 
the  direction  and  strength  of  the  currents  at  all  stages,  and  the  soundings  accaiatar 
diowing  the  bed  of  the  stream,  the  location  of  anv  other  bridge  or  bridges,  andalu£ 
furnish  such  other  information  as  may  be  required  for  a  full  and  satisfactory  ander- 
standing  of  the  subject ;  and  until  said  plan  and  location  of  the  bridge  are  approTei 
by  the  Secretary  of  War  the  bridge  shall  not  be  built;  and  should  any  change  Ix 
made  in  the  plans  of  said  bridge  during  the  progress  of  construction,  such  chai^ 
shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  it- 
served,  and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  lenioTil 
at  the  expense  of  the  owners,  whenever  Congress  shall  decide  that  the  public  inteioi 
requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  it  shall  be  the  duty  of  the  Secretary  of  War,  on  satisfactory  proof  tbt 
a  necessity  exists  therefor,  to  require  the  company  or  persons  owning  said  bridge  t« 
cause  such  aids  to  the  passage  to  be  constructed,  placed,  and  maintained,  at  theiz 
own  cost  and  expense,  m  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  prope 
structures  for  the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  tlut>agk 
the  passage-way,  as  shall  be  specified  in  his  order  in  that  behalf:  and  on  railore  of 
the  company  or  persons  aforesaid  to  make  and  establish  such  additional  structaiei 
within  a  reasonable  time,  the  said  Secretary  shall  proceed  to  cause  the  same  to  l» 
built  or  made  at  the  expense  of  the  United  States,  and  shall  refer  the  matter  withooi 
delay  to  the  Attorney-General  of  the  United  States,  whose  duty  it  shall  be  to  iosii' 
tute,  in  the  name  pf  the  United  States,  proceedings  in  any  circuit  court  of  the  Uoitai 
States  within  whose  jurisdiction  such  bridge,  or  any  part  thereof,  is  located  for  tk 
recovery  of  the  amount  so  expended  by  the  Qovernment  and  all  costs  of  such  pio- 
ceedings ;  and  all  moneys  accruing  from  such  pro  ceedings  shall  .be  covered  into  tht 
Treasury  of  the  United  States. 

Sec.  o.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  not  be  cod> 
menced  within  one  year  from  the  time  this  act  takes  effect,  and  be  completed  withii 
three  years  after  its  commencement,  then  this  act  shall  be  void,  and  all  rights  herebr 
conferred  shall  cease  and  determine. 

Approved,  June  19, 1888. 


AN  ACT  to  aaihorize  the  oonstruction  of  a  bridjre  over  the  MlMoari  River  at  or  near  the  eitj«< 

Omaha,  Kebraaka. 


Be  it  enacted  by  the  Senate  and  House  of  Bmesentatives  of  the  United  States  of  A% 
in  Congrese  aeaembledt  That  the  Nebraska  Central  Railway  Company,  a  oorporaiioa 
existing  under  the  laws  of  the  State  of  Nebraska,  be,  and  is  hereby,  authorized  ta 
construct,  operate,  and  maintain  a  bridge  over  the  Missouri  River  at  or  near  the  ei^r 
of  Omaha,  in  said  State  of  Nebraska ;  said  bridge  when  built  shall  not  be  locaSnl 
less  than  one-third  of  one  mile  from  any  other  bridge  across  said  river,  then  boilt  or 
in  process  of  construction.  Said  bridge  shall  be  constructed  to  provide  for  the  passagt 
of  railway  trains,  and,  at  the  option  of  the  persons  by  whom  it  may  be  built,  may  to 
used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  Animml*, 
and  for  foot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved  tarn 
time  to  time  by  the  Secretary  of  War ;  and  in  case  of  ^ny  litigation  concerning  any 
alleged  obstruction  to  the  free  n aviation  of  said  river  on  account  of  said  bridge,  the 
cause  may  be  tried  before  the  circuit  court  of  the  United  States  in  whose  Jarisdictioii 
any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  3.  That  any  bridge  constructed  under  this  act  aud  according  to  its  limitatiou 
shall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-roate,  apos 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  for  tk* 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  pef 
mile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  sai^d 
bridge;  aud  the  United  States  and  all  companies  and  individuals  shall  have  the  rigbt 
of  way  for  telegraph,  postal  telogiaph,  and  telephone  purposes  across  said  bridge. 
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Sec.  3.  That  if  said  bridge  shall  be  made  with  unbroken  and  continaons  spans  it 
shall  not  be  of  less  elevation  in  any  case  than  fifty  feet  above  high- water  mark,  as 
andorstood  at  the  point  of  location,  to  the  lowest  member  or  the  bridge  snperstrnct- 
iire,  nor  shall  the  spans  of  said  bridge  over  the  main  channel  of  said  river  be  less  than 
three  hundred  and  fifty  feet  in  length,  and  the  piers  of  said  bridge  shall  be  parallel 
with  the  current  of  said  river,  and  the  bridge  itself  at  right  angles  thereto:  Provided, 
rhat  if  said  bridge  be  constructed  as  a  draw-bridge,  itshall  be  constructed  as  a  pivot 
[Iraw-bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  the 
best  navigable  point,  and  with  spans  of  not  less  than  two  hundred  feet  in  length  in 
the  clear  on  eacn  side  of  the  central  or  pivot  pier  of  the  draw;  and  said  spans  shall 
aot  be  less  than  ten  feet  above  low-water  mark,  measuring  to  the  lowest  member  of 
the  bridge  superstructure.  And  provided  aUo,  That  said  draw  shall  be  opened  promptly 
apon  reasonable  signal,  except  when  trains  are  passing  over  the  said  bridge,  for  the 
passage  of  the  boats  whose  construction  shall  not  be  such  as  to  admit  of  their  passage 
under  the  draw  of  said  bridge  when  closed;  but  in  no  case  shall  unnecessary  delay 
occur  iu  opening  the  said  draw  after  the  passage  of  trains;  and  the  said  company  or 
corporation  shall  maintain  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several 
railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
sum  or  sums  to  be  paid,  and  upon  rules  or  conditions  to  which  each  shall  conform  in 
using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary 
of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
apd  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  givinir,  for 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the  sub- 
ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  bridge  shall  not  be  built ;  and  should  auy  change  be  made  in  the  plan  of 
said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject  to  the 
approval  of  the  Secretary  of  War;  and  if  said  bridge  is  not  commenced  within  two 
years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights  and 
privileges  hereby  granted  shall  be  null  and  void. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served, and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
at  the  expense  of  the  owners  thereof,  whenever  Congress  shall  decide  that  the  public 
interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  This  act  shall  be  null  and  void  unless  the  construction  of  the  bridge  hereby 
authorized  shall  be  commenced  within  two  years  and  be  completed  within  rour  years 
from  the  date  of  the  approval  of  this  act. 

Approved,  June  22, 1688. 


AN  ACT  to  aathorize  tho  coDstrnction  of  a  brids:e  across  the  Tennessee  River  at  or  near  KnozvilI(>, 

Tennessee. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Represenlatioes  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Carolina,  Kuoxville  and  Western  Railway  Company, 
organized  under  the  laws  of  the  State  of  Tennessee,  bo,  and  is  hereby,  authorized  to 
construct  and  maiutain  a  bridge,  and  approaches  thereto,  over  the  Tennessee  River, 
at  or  near  the  city  of  Knoxville,  Tennessee,  in  the  county  of  Knox.  Said  bridge  shall 
be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the 


corporation  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and 
vehicles  of  all  kiuds,  for  the  transit  of  animals,  and  for  foot  passengeis,  for  rea- 
sonable rates  or  tolls,  to  be  fixed  by  said  company ;  and  the  Secretary  of  War  shall 


have  the  right,  from  time  to  time,  to  revise,  prescribe,  and  determine  such  rates  or 
tolls. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be  a 
1  Awful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  enjoy 
the  rights  aud  privileges  of  other  post-roads  in  the  United  States.    That  the  bridge 
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authorized  to  be  coDstrncted  under  this  act  shall  be  a  lawful  stractore  and  shall  !■ 
recognized  and  known  as  a  postrronte,  and  the  same  is  hereby  declared  to  be  a  pon- 
route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission  OTcr  the 
same  of  the  mail,  troops,  and  munitions  of  war  of  the  United  States,  or  for  through  nB- 
way  passengersor  freight  passing  over  said  bridge,  than  the  rate  per  milefor  their  tnas- 
mission  over  the  railroad  leading  to  said  bridge,  and  equal  privileges  in  the  nse  of  nid 
bridge  shall  be  granted  to  all  teTegraph  companies;  and  the  United  States  shall  bin 
the  right  of  way  across  said  bridge  and  its  approaches  for  postal  telegraph  puposi^; 
that  the  said  bridge  shall  be  so  constructed  either  by  draw,  span,  or  othenrise,  tbt 
a  free  and  unobstructed  passage-way  may  be  secured  to  all  water-craft  navigatiBf 
said  river  at  the  point  aforesaid:  Frovidedf  That  if  said  bridge  authorized  to  Me» 
btrnoted  under  this  act  shall  be  constructed  as  a  draw-brid.sre,  the  draw  shall  bt 
opened  promptly  upon  the  resonable  signals  for  the  passage  of  boats  or  veasels;  sb4 
said  corporation  shall  maintaiu,  at  its  own  expense,  !rom  sunset  to  sunrise,  snchli^ 
or  other  signals  on  said  bridge  as  the  Light- House  Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  vd 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  tnia 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  Teaaonab^ 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge,  and  tbe 
several  railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  Mgm 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  £i!i 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  hj 
the  Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  bi3( 
and  located-  under  and  subject  to  such  regulations  for  the  security  of  navigatioe  ti 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  siid 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination isd 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving 
for  the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  the  topogn- 
phy  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  directcos 
and  strength  of  the  current  at  all  stages,  and  soundings,  accurately  showing  the 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  famish  sod 
other  information  as  may  be  required  for  a  full  and  satisfactory  understandin|rof  t^ 
subject ;  and  until  the  said  plau  and  location  of  the  bridge  are  approved  by  toe  &^ 
retary  of  War  the  bridge  shall  not  be  built;  and  should  any  change  be  made  in  tl» 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  "Bhall  beio^ 
mitted  to  and  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  so  as  to  prevent  or  remon 
nil  material  and  substantial  obstruction  to  the  navigation  of  said  river  by  the  cos- 
Htrnction  of  the  said  bridge,  is  hereby  expressly  reserved ;  and  any  alterations  « 
changes  that  may  be  required  by  Secretary  of  War  in  the  bridge  constmcted  under 
Ibis  act,  or  its  entire  removal  shall  be  maule  by  the  corporation  owning  orcontioUiBf 
the  same,  at  its  own  expense^  and  if  any  litigation  shall  arise  in  regard  to  bsm 
bridge,  the  same  may  be  had  in  the  circuit  court  of  the  United  States  within  wbiwe 
territorial  jurisdiction  any  part  of  said  bridge  is  located.  Furthermore,  if  the  caa- 
strnction  of  said  bridge  shall  not  be  commenced  within  two  and  completed  withii 
ft>nr  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and  this  act 
shall  become  null  and  void. 

Approved,  June  25,  1888. 


AX  ACT  topreyent  obstructive  and  injarions  deposits  within  the  harbor  and  acUsfCent  waters  of  Htv 
York  City,  by  dumping  or  otherwise,  and  to  panlsh  and  prevent  sach  offenaee. 

Be  it  en€Kt€d  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  Amsnes 
in  Congress  Msembled,  That  the  placing,  discharging,  or  depositing,  by  any  processor 
in  any  manner,  of  refuse,  dirt,  ashes,  cinders,  mud,  sand,  dredging,  sludf^e,  acid,  or 
any  other  matter  of  an^  kind,  other  than  that  flowing  from  streets,  sewers,  and  pafl»- 
ing  therefrom  in  a  liquid  state,  in  the  tidal  waters  of  the  harbor  of  New  York,  or  id 
adjacent  or  tributary  waters,  or  in  those  of  Long  Island  Sound,  within  the  limiti 
which  shall  be  prescribed  by  the  supervisor  of  the  harbor,  is  hereby  strictly  forbid* 
den,  and  every  such  act  is  made  a  misdemeanor,  and  ever  person  engaged  in  or  wlk* 
shall  aid,  abet,  authorize,  or  instigate  a  violation  of  this  section,  shall,  npon  con  vie- 
tion,  be  punishable  by  a  fiueor  imprisonment,  or  both,  snch  fine  to  be  not  less  thas 
two  hundred  and  fifty  dollars  nor  more  than  two  thousand  five  hundred  dollars,  asd 
the  imprisonment  to  be  not  less  than  thirty  days  nor  more  thau  one  year,  either  or  botk 
united,  as  the  Judge  before  whom  conviction  is  obtained  shall  decide,  one  half  of  said 
fine  to  be  paid  to  tne  person  or  i>orsons  giving  information  which  shall  lead  to  convic- 
tion of  this  misdemeanor. 


Digitized  byCjOOQlC 


LAWS  AFFECTING  CORPS  OF  EKGINEEES.       2853 

Sec.  2.  That  any  and  every  master  and  engineer,  or  person  or  persons  acting  in  snoh 
capacity,  respectiyely,  on  board  of  any  boat  or  vessel,  who  shall  knowingly  engage 
ill  towing  any  bcow,  boat,  or  vessel  loaded  with  any  such  prohibited  matter  to  any 
point  or  place  of  deposit,  or  discharge  in  the  waters  of  the  harbor  of  New  Yoik,  or  in 
Its  adjacent,  or  tributary  waters,  or  in  those  of  Long  Island  Sonnd,  or  to  any  point  or 

tilace  elsewhere  than  within  the  limits  defined  and  permitted  by  the  supervisor  of  the 
larbor  hei*einaf  ter  mentioned,  shall  be  deemed  gnilty  of  a  violation  of  this  act,  and 
shall,  upon  conviction,  be  punishable  as  hereinbefore  provided  for  offenses  in  viola- 
I  ion  of  section  one  of  this  act,  and  shall  also  have  his  license  revoked  or  suspended  for 
a  term  to  be  fixed  by  the  judge  before  whom  tried  and  convicted. 

8£C.  3.  That  in  all  cases  of  receiving  on  board  of  any  scows  or  boats  such  forbidden 
matter  or  substance  as  herein  described,  it  shall  be  the  duty  of  the  owner  or  master, 
or  person  acting  in  such  capacity,  on  board  of  such  scows  or  boats,  before  proceeding 
to  take  or  tow  the  same  to  the  place  of  deposit,  to  apply  for  and  obtain  from  the  super- 
visor of  the  harbor  appointed  hereunder,  a  permit  defining  the  precise  limits  wi&in 
-  which  the  discharge  of  such  scows  or  boats  may  be  made :  and  any  deviation  from  such 
dumping  or  discharging  place  specified  in  such  permit  shall  be  a  misdemeanor  within 
the  meaning  of  this  act ;  and  the  master  and  engineer,  or  person  or  persons  acting  in 
such  capacity,  on  board  of  any  tow-boat  towing  such  scows  or  boats,  shall  be  equally 
guilty  of  such  offense  with  the  master  or  person  acting  in  the  capacity  of  master  of 
the  scow,  and  be  liable  to  equal  punishment. 

Sec.  4.  That  all  mud,  dirt,  sand,  dredgins^a,  and  material  of  every  kind  and  desorip- 
tiou  whatever  taken,  dredged,  or  excavated  from  any  slip,  basin,  or  shoal  in  the  har- 
bor of  New  York,  or  the  waters  adjacent  or  tributary  thereto,  and  placed  on  any  boat, 
scow,  or  vessel  for  the  purpose  of  being  taken  or  towed  upon  the  waters  of  the  harbor 
of  New  York  to  a  place  of  deposit,  shall  be  deposited  and  discharged  at  such  place  or 
within  such  limits  as  shall  be  defined  aud  specified  by  the  supervisor  of  the  harbor,  as 
in  the  third  section  of  this  act  prescribed,  aud  not  otherwise.  Every  person,  firm, 
or  corporation  being  the  owner  of  any  slip,  basin,  or  shoal,  from  which  such  mud, 
dirt,  sand,  dredgings,  and  material  shall  be  taken,  dredged,  or  excavated,  and  every 
penson,  firm,  or  corporation  in  any  manner  engaged  in  the  work  of  dredging  or  exca- 
vating any  such  slip,  basin,  or  shoal,  or  of  removing  such  mud,  dirr,  sand,  or  dredg- 
ings tuerefrom,  shall  severally  be  responsible  for  the  deposit  and  discharge  of  all  such 
mud,  dirt,  sand,  or  dredgings  at  such  place  or  within  such  limits  so  defined  and  pre- 
scribed by  said  supervisor  of  the  harbor ;  and  for  every  violation  of  the  provisions  of 
this  section  the  person  offending  shall  be  guilty  of  an  offense  against  this  act,  and 
shall  be  punished  by  a  fine  eqnalto  the  sum  of  five  dollars  for  every  cubic  yard  of  mad, 
dirt,  sand,  dredgings,  or  material  not  deposited  or  discharged  as  required  by  this  sec- 
tion. Any  boat  or  vessel  used  or  employed  in  violating  any  provision  of  this  act, 
shall  he  liable  to  the  pecuniary  penalties  imposed  thereby,  and  may  be  proceeded 
against,  summarily  by  way  of  libel  in  any  district  court  of  the  United  States,  hav- 
ing jurisdiction  thereof. 

Skc.  5.  That  a  line  oflBcer  of  the  Navy  shall  be  designated  by  the  President  of  the 
United  States  as  supervisor  of  the  harbor,  to  act  under  the  direction  of  the  Secretary 
of  War  in  enforcing  the  provisions  of  this  act,  and  in  detecting  offenders  against  the 
same.  This  officer  shall  receive  the  sea-pay  of  his  grade,  and  shall  have  personal 
charge  and  supervision  under  the  Secretary  of  War,  and  shall  direct  the  patrol  boat« 
and  other  means  to  detect  and  bring  to  punishment  offenders  against  the  provisions 
of  this  act. 

Skc.  6.  That  the  snm  of  thirty  thousand  dollars  or  so  much  thereof  as  may  be  nec- 
essary, is  hereby  appropriated  to  carry  out  the  provisions  of  this  act ;  and  the  Secre- 
tary of  the  Treasury  is  nereby  authorized  to  pay  that  sum  from  moneys  in  the  Treas- 
ury not  otherwise  appropriated. 

Approved,  June  29,  1888. 


AN  ACT  to  aathorise  the  Paris,  Choctaw  and  Little  Rock  Railway  Company  to  oonatmct  a  bridffo 
across  Red  River  at  or  Dear  Hooks'  Ferry,  Red  River  County,  Texas. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentaiivee  of  the  United  Slates  of  America 
in  Congress  assembledj  That  the  Paris,  Choctaw  and  Little  Rock  Railwav  Company,  a 
corporation  duly  created  and  existing  under  the  laws  of  the  State  of  Texas,  be,  and 
is  hereby,  authorized  to  build  a  bridge  across  the  Red  River  at  or  near  Hooks'  Perry, 
Red  River  County,  Texas,  the  said  bridge  to  be  so  constructed  as  not  to  interfere  with 
the  navigation  of  said  river:  Provided^  That  any  bridge  constructed  under  this  act 
and  according  to  its  limitations  shall  be  a  lawful  structure,  and  shall  be  known  and 
recognized  as  a  post-route,  and  the  same  is  hereby  declared  to  be  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmissiou  over  the  same  of  the 
mailS;  the  troops,  and  the  mnnitioas  of  war  of  the  United  States,  or  for  through  pas- 
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seDgera  or  freight  pasaing  over  said  bridge  than  the  rate  per  mile  paid  f<yr  their  ta» 

Eortation  over  the  railroads  leading  to  the  said  bridge;  and  the  United  StatMibt! 
ave  the  right  of  way  for  a  postal  telegraph  across  said  bridge. 

Sec.  2.  Tnat  anv  bridge  coustnicted  under  this  act  shall  be  bnilt  and  located  rate 
and  subject  to  sncn  regulations  for  the  security  of  navigation  of  said  river  as  the  Set- 
retary  of  Warr  shall  prescribe;  and  to  secure  that  object  the  said  company  shall nb> 
mit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  of  the  dm- 
ings  of  the  bridge  and  piers,  and  a  map  of  the  location,  ^ving,  for  the  space  of  i 
least  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  tk 
banks  of  the  river,  the  shore  lines  at  high  and  low  water,  and  the  direction  u^ 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accnrately  ahowing  tb 
bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  fnrnishivi 
other  information  as  may  be  requii*ed  for  a  full  and  satisfactory  understanding  of  tki 
anbject ;  and  until  said  plan  and  location  of  the  bridge  are  approved  bv  the  SmrIih 
of  War  the  bridge  shall  not  be  built;  and  if  any  change  be  made  in  tlie  plan  of  e» 
atroction  of  said  bridge  during  the  progress  of  the  work  thereon,  or  before  the  coa- 
pletion  of  said  bridge,  such  change  shall  be  subject  to  the  approval  of  the  Seovur? 
of  War;  and  the  said  structure  shall  be  at  all  times  so  kept  and  managed  as  too&t 
reasonable  and  proper  means  for  the  passage  of  vessels  through  or  under  said  stnrt- 
are;  and  the  said  stmctnre  shall  be  changed,  at  the  cost  and  expense  of  the  ovdo! 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserre  tbr 
free  and  convenient  navigation  of  said  river;  and  the  authority  t-o  erect  and  codUim 
said  bridge  shall  be  subject  to  the  revocation  or  modification  by  law  whenever  tbr 
public  good  shall,  in  the  Judgment  of  the  Secretary  of  War,  so  require,  witnovttt; 
expense  or  charge  to  the  United  States ;  and  in  case  of  any  litigation  arising  from  uj 
obstruction  or  alleged  obstruction  to  the  free  navigation  of  said  river  caused  or  aller^ 
to  be  cansed  by  said  bridge,  suit  may  be  brought  in  the  circuit  courts  of  the  l^nitti 
States  of  Texas  or  Arkansas,  in  whose  jurisdiction  any  portion  of  said  bridge  mayl^ 
located. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  aaj 
time;  and  that  if  at  any  time  navigation  of  the  said  river  shall  in  any  manner  beo^ 
strnoted  or  impaired  by  the  bridge  authorized  by  this  act  to  be  constrncted,  theSft- 
retary  of  War  shall  have  aAthority,  and  it  shall*  be  his  duty,  to  require  the  saidnO- 
way  company  to  alter  and  change  the  said  bridge,  at  its  own  expense,  in  such  maofiff 
as  may  be  proper  to  secure  free  and  complete  navigation  without  impediment,  audit 
upon  such  reasonable  notice  to  said  railway  company  to  make  such  change  or  i» 
provements,  the  said  company  fails  to  ilo  so,' the  Secretary  of  War  shall  have  theti- 
thority  to  make  the  same,  and  all  the  rights  conferred  by  this  act  shall  be  forfeit<^- 
and  the  Secretary  of  War  shall  have  power  to  do  any  and  all  things  necessary  to  «< 
cure  the  free  navigation  of  the  river. 

Sec.  4.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridi:* 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  June  29,  18H8. 


AK  ACT  to  authoriBe  the  construction  of  a  bridge  across  Trail  Creek,  in  the  city  of  Michigto  Cit5 

Indiana. 

Beit  enacted  by  the  Senate  and  House  of  Ilepriaentaiives  of  the  United  State*  of  Amen^ 
in  Congress  a^sembledf  That  the  consent  of  Congress  be,  and  is  hereby,  granted  to  tk 
city  of  Michigan  City,  a  corporation  duly  organized  under  the  laws  of  the  Stated 
Indiana,  to  construct,  use,  operate,  and  maintain  a  s wins-bridge,  with  theneceatfT 
appurt-enances,  across  Trail  Creek,  at  the  intersection  of  Franklin  street  in  th«c^ 
of  Michigan  City  with  said  creek,  for  the  passage  of  foot-passengers,  animals,  u^ 
vehicles  of  all  kinds:  Proridedy  That  the  plans  and  speci 6 cations,  with  the  DeoeB«9 
drawings  of  said  bridge  shall  be  submitted  to  the  Seci*etary  of  War  for  his  approw; 
and  until  he  approves  the  plan  and  location  of  said  bridge  it  shall  not  be  comai<ii<*j'i 
and  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  progreasoft* 
work  thereon  such  change  shall  likewise  be  subject  to  the  approval  of  the  Seereti? 
of  War;  and  said  bridge  shall  be  constructed  in  accordance  with  the  plans  and  sp^ 
fications  as  approved:  Provided  also ^  That  no  bridge  shall  bo  commenced  under tr 
thority  of  this  act  until  the  Secretary  of  War  shall  have  certified  in  wrttio|[tfaata 
his  opinion  the  construction  and  maintenance  of  such  bridge  will  not  at  any  tJDMJ^ 
stantially  or  materially  obstruct  the  ordinary  navigation  of  the  said  creek:  fV0p^ 
aUOf  That  if  tolls  shall  be  collected  for  passage  or  transportation  across  said  brid^ 
the  rates  thereof  shall  be  subject  to  the  approval  of  the  Secretary  of  War,  whori* 
have  power  to  fix  said  rates  at  reasonable  amounts. 

Skc.  2.  That  if  the  construction  of  the  bridge  hereby  authorized  shall  notbeci* 
menced  within  one  year  from  the  time  this  act  takes  e'llcct,  and  be  completed  witV 
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iree  years  after  ita  commencement,  then  this  act  shall  be  void,  and  all  rights  hereby 
>iiferred  shall  cease  and  determine. 

Skc.  3.  That  the  rizht  to  alter,  amend,  or  repeal  this  act  so  as  to  prevent  or  remove 
ny  material  obstrnctions  to  the  navigation  of  said  creek,  and  so  as  to  enforce  anv  of 
le  conditions  of  this  act,  is  hereby  expressly  reserved ;  and  any  change  needful  to 
revent  or  remove  any  snch  material  obstructions  shall  be  made  at  tne  expense  of 
^id  city  of  Michigan  City. 

Approved,  June  29,  1888. 


^  JLCT  aatborising  the  constniotloii  of  ft  bridjEo  aoroes  the  Bed  River  of  the  North  by  the  Dnlath, 
BaiDy  lAke  Blver  and  Soathwefltem  Bailway  Company. 

Se  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
i  Congress  <issemhledf  That  the  assent  of  Congress  is  hereby  given  to  the  Duluth, 
^iny  Lake  River  and  Southwestern  Railroad  Company,  a  corporation  existing  under 
he  laws  of  the  State  of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and 
laintain  a  pivot  draw-bridge,  and  approaches  thereto,  across  the  Red  River  of  the 
forth,  between  the  State  of  Minnesota  and  the  Territory  of  Dakota,  at  such  point  on 
aid  river,  on  the  boundary-line  between  Marshal  County  or  Kittson  County,  in  the 
^tate  of  Minnesota,  and  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of 
ailroad  which  said  corporation  may  build  to  said  point.  Said  bridge  shall  be  con- 
trncted  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  said 
lorporation,  may  be  used  for  the  passage  of  wagons  and  vehicles, of  all  kinds,  for  the 
ransit  of  animals,  and  for  foot-passengers,  for  reasonable  tolls  to  be  fixed  by  the  Sec- 
*etary  of  War ;  and  the  Secretary  of  War  shall  have  the  right,  from  time  to  time  to 
revise  such  tolls. 

8ec.  2.  That  the  bridge  authorized  by  this  act  shall  be  constructed  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  spans  giving  a  clear  width  of  water-way  measured  at  the  lowest  stase 
of  water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side 
of  the  central  or  pivot  pier  or  the  draw,  and  the  lK)ttum  chord  of  said  bridge  shall 
not  be  of  less  elevation  than  one  foot  above  the  plane  of  the  highest  known  flood  at 
the  locality;  and  provision  shall  also  be  made  in  the  lor^ation'and  construction  of 
abutments  and  approaches  to  allow  the  free  passagn  of  flood  water ;  and  the  pierrs  of 
said  bridge  shall  be  parallel  to  and  the  bridge  itself  at  right  angles  to  the  direction 
of  the  current  of  said  river.    And  said  corporation  shall  provide,  at  its  own  expense, 
such  sheer-booms,  guide-piers,  and  other  devices  a^  may  be  necessary  to  facilitate  the 
safe  passage  of  boats  or  other  water-craft  through  the  spans  of  said  bridge:  Pro- 
vided, That  the  draw  of  said  bridge  shall  be  opened  promptly  upon  reasonable  signals 
for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at  its  own 
expense,  from  sunset  to  sunrise,  snch  lights  or  other  signals  on  said  bridge  as  the 
Light  House  Board  shall  prescribe.    The  said  bridge  shall  be  located  and  built  under 
and  subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  the 
Secretary  of  War  shallprescribe ;  and  to  secure  that  object  the  said  company  shaU 
submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and 
drawings  of  said  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  onemue 
below  and  one  mile  al^ve  the  proposed  location  the  topography  of  the  banks  of  tne 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rent at  all  stages,  and  the  soundings,  accurately  showing  the  bed  and  channel  of  the 
stream,  and  shall  furnish  such  other  information  as  shall  be  required  for  a  full  and 
satisfactory  understanding  of  the  subject ;  and  until  the  said  location  and  plan  of 
the  bridge  hereby  authorized  to  be  constructed  are  approved  by  the  Secretary  ot 
War  the  said  bridge  shall  not  be  built ;  and  should  any  change  be  made  in  the  plan 
of  snch  bridge  during  the  progress  of  construction  thereof,  such  change  shall  be  buO- 
ject  to  the  approval  of  the  Secretary  of  War ;  and  no  such  change  shall  be  made  until 
80  approved.  ,  ^      x  ji         i  • 

Sec.  3.  That  all  railroad  companies  dcsiringthe  use  of  the  bridge  constmctea  unrter 
this  act  shall  have  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  pas- 
sage of  railway  trains,  cars,  and  locomotives  over  the  same,  and  over  the  apOToaches 
thereto,  upon  the  payment  of  a  reasonable  compensation  for  bach  use,  to  be  hxed  by 
the  Secretary  of  War,  in  case  the  owner  or  owners  of  the  said  bridge  and  the  several 
railway  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  sum 
or  snms  to  be  paid :  and  the  Secretary  of  War  shall  prescribe  the  rules  and  conditions 
to  which  each  shall  conform  in  using  said  bridge,  and  all  matters  of  difference  be- 
tween them  shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allega- 
tions ami  proofs  of  the  parties,  i.   t.  II  1  -I 

8kc.  4.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  the  same  is 
hereby  declared  to  be  a  post-route  upon  which  also  no  higher  charge  shall  be  made  for 
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the  transmission  over  the  same  of  the  mails,  t]x>op8,  and  mnnitions  of  warof  tbeUuti 
States,  or  fur  through  railway  passengei*8  or  freiglit  passin^rover  aaid  bridge,  timil 
rate  per  mile  for  the  transmisdiun  over  the  railrot^ls  leading  to  said  bridge ;  ande^:' 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies;  i 
the  United  States  shall  have  the  right  of  \vay  across  said  bridge  and  its  appmeW 
for  postal  telegraph  ]pnrpo8e8.  1 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  eipTei»lT» 
served ;  and  any  alterations  or  changes  that  may  be  required  by  Congress  ii  tk 
bridge  constructed  under  this  act  so  as  to  prevent  or  remove  all  material  tod  nb^ 
stantial  obstruction  to  the  navigation  of  said  river  by  the  constraction  of  said  bridj^ 
shall  be  made  by  the  corporation  owning  or  controlling  the  same,  at  ita  own  expeoa 

Sec.  6.  That  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  A*' 
struction  cansed  by  this  bridge  to  the  free  navigation  of  said  river,  the  cansemsTW, 
tried  before  the  circuit  oonrt  of  the  United  States  in  whose  territorial  jarisdicda 
said  bridge  or  any  part  thereof  is  located. 

Sec.  7.  That  this  act  shall  be  null  and  roid  if  actual  constructiou  of  the  brij? 
herein  anthorize-d  be  not  commenced  within  one  year  and  completed  within  thai 
years  from  the  date  thereof. 

Approved,  June  29,  1888. 


AN  ACT  snthoriziDg  theoonatmction  of  a  railroad  brid^o  acroiia  the  Red  Blver  of  tlie1?oct^^^ 
Ncth  Dakota  and  Pacific  Railway  Company. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentativee  of  the  Vnited  States  ofA^xrm 
in  Congreee  assembledy  That  the  assent  of  Congress  is  hereby  given  to  the  North  DsM 
and  Pacific  Railroad  Company,  a  corporation  existing  under  the  laws  of  theSttie<f 
Minnesota,  and  to  its  successors  and  assigns,  to  construct  and  maintain  a  brid£e,tfL 
approaches  thereto,  across  the  Red  River  of  the  North,  between  the  State  of  MIbv- 
sota  and  the  Territory  of  Dakota,  at  such  point  on  said  river  on  the  boundacy-lv 
between  Norman  or  Polk  County  in  the  State  of  Minnesota,  and  Traill  or  CassCoei? 
in  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of  railroad  -which  ssidcv 
poration  may  build  to  said  point.  Said  bridge  shall  be  constructed  to  provide  for  tkt 
passage  of  railway  trains,  and,  at  the  option  of  the  said  corporation,  mav  be  used  for  thr 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  ^ 
passengers  for  reasonable  rates  or  tolls  to  be  fixed  by  said  company ;  and  the  Seeretsr 
of  War  shall  have  the  right,  from  time  to  time,  to  revise,  prescribe,  and  detensiv 
sach  rates  or  tolls. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  dit*- 
bridge,  with  a  draw  over  the  main  channel  at  an  acceesible  and  the  best  navigaklr 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest  stajiefl 
water  known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  sidea 
the  central  or  pivot  pier  of  the  draw ;  and  the  iMttom  chord  of  the  bridse  shall  DOtV 
of  less  elevation  than  one  foot  above  the  plane  of  the  highest  flood  known  st  ^ 
locality,  and  provision  shall  also  be  made  in  the  location  and  constraction  of  *^ 
ments  and  approaches  to  allow  the  free  passage  of  flood  water;  and  the  piers  of  0^ 
bridge  shall  oe  parallel  to  and  the  bridge  itself  at  right  angles  to  the  cnrreutof  a" 
river:  Provided.  That  said  draw  shall  be  opened  promptly  upon  reasonable  sigiiA|^ 
the  passage  of  boats  and  other  water-craft,  except  when  trains  are  passing  oYero* 
draw;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the  said  drawdnn< 
or  after  the  passage  of  trains;  and  said  corporation  shall  maintain,  at  its  owDtf' 
peuse,  from  sunset  to  sunrise,  such  lights  and  other  signals  on  said  bridge  ts  tk> 
Light-House  Board  shall  prescribe;  and  said  corporation  shall  provide,  atitiOwoA- 
pense,  such  sheer-booms,  gnide-piers,  and  other  device  as  may  be  necessary  to  lacii: 
tate  the  safe  passage  of  boats  or  other  water-craft  through  the  spans  of  said  brid^ 
The  said  bridge  shall  be  located  and  built  under  and  snl^eot  to  such  regulatiom  <* 
the  security  of  the  navigation  of  said  river  as  the  Secretary  of  War  shiul  present: 
and  to  secure  that  object  the  said  company  shall  submit  to  the  Secretary  ox  Wsr.  ^ 
his  examination  and  approval,  a  design  and  drawing  of  said  bridge  and  amipof^ 
location,  giving  for  the  space  of  one  mile  below  and  one  mile  above  the  proposed ]<'(*' 
tion,  the  topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  vt^ 
the  direction  and  strength  of  the  cnrreut  at  all  stages,  and  the  soundings,  Bccviti^ 
showing  the  bed  and  channel  of  the  stream,  and  shall  famish  such  other  infomtt^ 
as  shall  be  required  for  a  full  and  satisfactory  understanding  of  the  snbjeci;  •* 
until  the  said  location  and  plan  of  the  bridge  hereby  authorized  to  be  constmeledit* 
approved  by  the  Secretary  of  War,  the  said  bridge  shall  not  be  built;  and  shovldaB^ 
change  be  made  in  the  plan  of  such  bridge  dnring  the  progress  of  constraction  tbeic^, 
such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War ;  and  in  ^'''f! 
any  litigation  arising  from  tho  obstruction  or  alleged  obstruction  caused  by  i^ 
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bridge  to  the  free  navigation  of  said  river,  the  canse  may  be  tried  before  the  oiroait 
court  of  the  United  States  in  whose  jarlBdiotioif  any  portion  of  said  bridge  is  located. 

Sbg.  3.  That  all  railroad  conipanies  desiring  the  nse  of  the  bridge  constracted  nn- 
der  this  act  shall  have,  and  be  entitled  to,  equal  rights  and  privileges,  relative  to  the 
passage  of  railway  trains,  cars,  and  locomotives  over  the  same  and  over  the  ap- 
][>roacues  thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  use ;  and 
in  case  the  owner  or  owners  of  the  said  bridge  and  the  several  railroad  companies,  or 
any  of  them,  desiring  such  use  shall  fkil  to  agree  upon  the  sum  or  sums  to  be  paid, 
and,  upon  rules  and  conditions  to  which  each  shall  conform  in  using  said  bridge,  all 
such  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War, 
upon  a  hearing  of  the  allegations  and  proof  of  the  parties. 

Sbc.  4.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  law- 
ful structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also  no 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  troops, 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or 
freight  passing  over  said  bridge,  than  the  rate  per  mile  for  their  transmission  over 
the  railroads  leading  to  said  bridge ;  and  equal  nrivileges  in  the  nse  of  said  bridge 
shall  be  granted  to  all  telegraph  companies ;  and  the  United  States  shall  have  the 
right  of  way  across  said  bridse  and  its  approaches  for  postal  telegraph  purposes. 

Ssc.  5.  That  the  right  to  uter,  amend,  or  repeal  this  act.  so  as  to  prevent  or  re- 
move all  material  and  substantial  obstructions  to  the  navigation  of  said  river  by 
the  construction  of  the  said  bridge,  is  hereby  expressly  reserved ;  and  any  alterations 
or  changes  that  maybe  required  by  the  Secretary  of  War  in  the  bridge  constructed 
under  this  act,  or  its  entire  removal  when  completed  shall  be  made  by  the  corpora- 
tion owning  or  controlling  the  same  at  its  own  expense ;  and  if  said  bridge  shall  not 
be  commenced  in  one  year  and  be  finished  within  three  years  from  the  passage  of  this 
act,  the  rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Approved,  June  29,  IdSa 


AX  ACT  to  snthorize  the  constraotion  of  a  WRfEon  and  foot-pasaeoffor  liridge  across  the  Koxabee 
River,  at  or  near  Gainayille,  in  the  Stato  of  Auhama. 

'  Be  it  enacted  by  the  Senate  aiul  House  of  HepresentaUceB  of  the  United  States  of  America 
in  Congress  assembled,  That  the  court  of  county  commissioners  of  Sumter  County, 
Alabama,  be,  and  are  hereby,  authorized  to  construct  and  maintain,  if,  in  the  opinion 
of  the  Secretary  of  War,  the  same  be  a  public  necessity,  a  wagon  and  foot-passenger 
bridse  across  the  Noxubee  River,  at  a  point  at  or  near  Gainsviile,  Alabama:  that 
said  uridge  shall  not  interfere  with  the  free  navigation  of  said  river  beyond  wnat  is 
necessary  iu  order  to  carry  into  effect  the  rights  and  privileges  hereby  granted ;  and 
in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the 
navigation  of  said  river,  the  canse  may  be  tried  before  the  circuit  court  of  the  United 
States  in  and  for  any  district  in  which  any  of  said  bridge  obstruction  may  be.  Said 
bridge  shall  be  constructed  to  provide  for  the  safe  and  convenient  passage  of  wagons 
and  vehicles  of  all  kinds,  animals,  and  footrpassengers.  •  And  if  tolls  shau  be  charged 
for  the  passage  of  wagons  or  other  vehicles,  or  of  animals  and  foot-passengers,  the 
rates  thereof  may  be  £sed  by  the  Secretary  of  War,  on  appeal  to  him  for  that  pur- 
pose, and  no  higher  charges  shall  be  made  than  shall  be  established  by  him. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
of  Sumter  County  building  the  same,  be  built  as  a  draw-bridge  or  with  unbroken  and 
continuous  spans :  ProvidSif  That  if  the  said  bridge  shall  oa  made  with  unbroken 
and  continuous  spans  it  shall  give  clear  head-room  of  not  less,  in  any  case,  than 
forty-eight  feet  above  extreme  high- water  mark  as  understood  at  the  point  of  loca- 
tion, nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  less  than 
seventy-five  feet,  and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of 
said  river,  and  the  bridge  itself  at  right  angles  thereto :  Prodded  also.  That  if  the  said 
bridge  be  built  as  a  draw-bridge,  the  draw  shall  be  built  over  the  main  channel  of 
the  river  at  a  convenient  and  the  most  accessible  i>oint,  giving  a  clear  width  of  water- 
way of  not  less  than  seventy-five  feet,  and  that  said  draw  shall  be  opened  promptly 
upon  reasonable  signal  for  the  passage  of  boats,  and  said  county  commissioners  shall 
maintain,  at  their  own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on 
said  bridge  as  the  Light-House  Board  shall  prescribe. 

Sec.  3.  That  any  bridge  constructed  under  this  aet  and  according  to  its  limitations 
shall  be  a  lawful  structure  and  shall  be  known  aa  a  postal-route,  and  the  same  is 
hereby  declared  to  be  a  post-route,  upon  which  also  no  nigher  charge  shall  be  made 
for  the  crossing  of  mails,  troops,  and  munitions  of  war  of  the  United  States,  and  for 
freight  passing  over  said  bridge,  than  is  charged  for  the  same  services  from  the  pub- 
lic, and  equal  privileges  in  the  nse  of  said  bridge  shall  be  granted  to  all  telegraph 
companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  telegraph 
purposes  across  said  bridge. 
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Seo.  4.  That  the  strnctQie  herein  authorized  shall  he  huilt  and  located  ntidav  aai 
sahject  to,  such  recnlations  for  the  secnrity  of  the  navigation  of  aaid  riTer  as  tk 
Secretary  of  War  shall  prescribe,  and  to  secure  that  object  the  said  company  or  e« 
porators  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  appror^  j 
design  and  drawing  of  the  bridge  and  a  map  of  the  loeation,  givini^  for  apace  of  aw 
half  mile  above  and  below  the  proposed  location  the  topography  of  the  bank  of  tfa 
river,  the  current  of  the  river  at  high  and  low  water,  the  location  of  any  other  hc^ 
or  bridfices,  together  with  such  other  information  as  the  Secretary  of  War  may  jtt 
scribe,  and  until  the  plan  and  location  of  the  said  bridge  are  approved  by  the  Sm 
tary  of  War  the  bridge  shall  not  be  built,  and  should  any  change  be  macle  in  thej^ 
of  said  bridge  dnring  the  progress  of  construction,  sueh  changes  shall  be  ao^ 
to  the  approval  of  the  Secretary  of  War.  And  all  expenses  attending  sach  cbaopi 
shall  be  paid  by  the  company  constructing  said  bridge ;  or,  if  the  Secretary  of  Ws 
shall  reijuire  any  chanse  in  said  bridge  or  the  entire  removal  of  the  same  after  jk 
completion,  the  same  shall  be  at  the  cost  of  the  company,  and  if  sach  changes  or» 
moval  shall  not  bo  made  when  required,  the  Secretaiy  of  War  may  make  soch  chaaga 
or  removal,  and  cause  proceedings  to  be  instituted  in  the  name  of  the  United  Stato 
in  any  circuit  court  of  the  United  States  in  whose  jurisdiction  any  part  of  said  bfidp 
is  located  to  recover  from  the  company  or  persons  owning  said  brid|[^  the  anoait 
which  may  be  expended  by  the  United  States  in  such  alterations  or  removal. 

Seo.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expnaij 
reserved. 

Seo.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bni|i 
herein  authorized  be  not  commenced  within  ope  year  and  completed  within  tkni 
years  from  the  date  thereof. 

Approved,  June  29, 1888. 


AN  ACT  to  antborize  Dalles  City  to  ooDstroct  a  bridse  acroaii  the  Colombia  Biver,  In  tlio  Staki 
Oregon  and  Territory  or  Washington. 


Be  it  enacted  hy  tlie  Senate  and  House  of  R^reaentaUves  of  the  United  Stdim  of  Am 
in  Congress  assembled,  That  Dalles  City,  in  the  county  of  Wasco  and  State  of  Oregta 
be  authorized  and  permitted  to  build  a  wagon  and  foot  bridge  across  the  Colaats 
River  at  such  point  as  it  may  select  within  a  distance  of  five  miles  above  said  dtr 
Such  bridge  may  also,  at  the  option  of  said  city,  be  so  constructed  as  to  be  avatlit^ 
as  a  railroad  bridge. 

Sec.  2.  That  such  bridge  built  under  the  provisions  of  this  act  may,  at  the  optke 
of  said  Dalles  City,  be  built  as  a  draw -bridge  or  with  unbroken  and  continnoos  spas!^ 
Provided,  That  if  such  bridge  shall  be  made  with  unbroken  and  continnona  spans,  iht 
main  span  shall  be  of  such  width,  and  the  lowest  part  of  the  snperstractore  shall  te 
of  such  height  above  extreme  high-water  mark,  as  the  Secretary  of  War  may  p«> 
scribe;  and  if  such  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge. 
the  same  shall  be  constructed  with  an  openiug  of  such  width,  character,  and  constiw- 
tion  as  the  Secretary  of  War  shall  prescribe:  Provided,  also,  That  said  draws  shall  fr 
opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  and  in  no  case  ab£ 
unnecessary  delay  occur :  Provided,  also,  That  said  bridce,  at  the  option  of  the  sai^ 
Dalles  City,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  or  T^ 
hides  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  such  reasos- 
able  rate  of  toll  as  may  be  provided  from  time  to  time  by  the  common  conncil  of  stii 
city,  and  approved  by  the  Secretary  of  War,  or  the  same  shall,  at  the  option  of  sui 
Dalles  City,  be  a  free  bridge. 

Sec.  3.  Tnat  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  a  lav* 
fal  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  eoje^ 
the  rights  and  privileges  of  other  post-roads  in  the  United  States ;  and  the  Unitei! 
St-ates  shall  have  the  right  of  way  for  a  postal  telegraph  across  said  bridge.  Sk& 
bridge  shall  be  built  and  located  under  and  subject  to  such  res nlations  for  the  seci- 
rity  of  navigation  of  navi cable  rivers  as  the  Secretary  of  War  shall  prescribe ;  and  te 
secure  that  object  the  said  Dalles  City  shall  submit  to  the  Secretary  of  War,  for  k^ 
examiuation  and  approval,  a  design  and  drawing  of  such  bridge,  and  a  map  of  ^ 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed 
location,  the  topography  or  the  banks  of  the  river,  and  the  shore-line  at  high  andkv 
water,  channel  of  the  stream,  and  shall  furnish  such  other  information  aa  may  ben^ 
quired  for  a  full  and  satisfactory  nnderstandins  of  the  subject;  and  nntil  the  aH 
plans  aud  location  of  the  bridge  are  approved  oy  the  Secretary  of  War  the  bzid^ 
shall  not  be  built ;  and  should  any  change  be  made  in  the  plan  of  such  bridge  doris^ 
the  progress  of  construction  thereof,  such  change  shall  be  subject  to  the  approval  fi 
the  Secretary  of  War. 

Src.  4.  That  such  alterations  or  changes  as  may  be  required  by  the  Secretary  of 
War  or  Congress  in  the  bridge,  constructed  under  the  provisions  of  this  act,  shall  U 
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Dade  Ibj  the  said  Dalles  City,  at  its  own  expense ;  and  in  the  event  of  litigation 
prowin|^  out  of  the  provisions  of  this  act,  the  same  shall  he  had  in  the  circuit  court  of 
fhe  United  States  within  whose  jurisdiction  any  part  of  said  bridge  may  be  located ; 
udd  at  any  time  after  the  completion  of  such  bridge  the  said  Dalles  City  may,  at  its 
>pinioo,  surrender  and  transfer  to  the  county  of  Wasco,  in  the  State  of  Oregon,  the 
laid  bridge,  and  the  entire  control  and  management  thereof,  in  which  event  and  in 
:a8e  of  the  acceptance  thereof  by  said  county  of  Wasco,  tbey  shall  thenceforth  be  sub* 
ect  to  all  the  ohligations  and  conditions  imposed  on  Dalles  City  by  the  provisions  of 
Jiis  act.  And  it  is  hereby  expressly  provided  that  Congress  reserves  the  right  afc 
tny  time  to  alter,  amend,  or  repeal  this  act. 
Approved,  July  9,  1888. 


IN  ACT  to  antboHise  the  oonstmotion  of  a  bridge  over  the  CamherlAnd  River,  between  Bnmside, 
Kentaoky,  and  Carthage,  in  Tennessee,  or  the  Muth  fork  of  said  river,  between  Bomslde  and  Tate- 
,  ville,  Kentucky. 

Be  a  enacted  hy  the  Senate  and  House  of  Sepreeentativee  of  the  United  States  of  America 
j»  Congress  assemhledf  Tbat  the  Cincinnati  and  Birmingham  Railroad  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby/ au- 
ihorized  to  construct,  operate,  and  maintain  a  bridge  over  the  Cumberland  Kiver, 
>etween  Bnrnside,  Kentucky,  and  Carthag^e,  Tennessee,  or  the  south  fork  of  said  river, 
>etween  Bnrnside  and  Tateville,  in  Kentucky.  Said  bridge  shall  be  constructed  to 
provide  for  the  passace  of  railway  trains,  and,  at  the  option  of  the  persons  by  whom 
t  may  be  built,  may  he  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for 
;he  transit  of  animals,  and  for  foot  passengers,  for  such  reasonable  rates  of  toll  as 
nay  be  approved  from  time  to  time  by  the  Secretary  of  War;  and  in  case  of  any  liti- 
l^ation  concerning  any  alleged  obstruction  to  the  free  navigation  of  said  river  on 
Mjcount  of  said  bridge,  the  cause  may  be  tried  before  the  circuit  court  of  the  United 
States  in  whose  Jurisdiction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
(hall  be  a  lawful  structure,  and  shall  be  recognised  and  known  as  a  post-route,  upon 
i^hich  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  tbe 
nails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
oile  paid  for  their  transportation  over  the  railroads  or  public  highways  leading  to 
laid  bridge;  and  the  United  States  shall  have  the  right  of  way  for  postal-telegraph 
ind  telephone  purposes  across  said  bridge. 

Sbc.  3.  That, said  bridge  shall  be  miSe  under  such  specifications  and  plans  as  to 
he  spans,  draw-bridf:e,  and  so  forth,  as  ma^  be  approved  by  the  Secretary  of  War. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
>e  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
he  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compen sa- 
lon for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail- 
t>ad  companies  or  any  of  them  desiring  such  nse,  shall  fail  to  agree  upon  the  sum  or 
lums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
laid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
iVar  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
kud  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
laid  river  as  the  Secretary  of  War  shall  prescribe;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
md  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
br  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
raphy of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
ind  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
)ed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
>ther  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
lubject;  and  until  the  said  plan  and  location  of  tbe  bridge  are  approved  by  the  See- 
'etary  of  War  tbe  bridge  shall  not  be  bnilt;  and  should  any  change  be  made  in  the 
)lan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
>o  the  approval  of  the  Secretary  of  War ;  and  if  said  bridge  is  not  commenced  within 
;wo  years  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
md  privileses  hereby  granted  shall  be  null  and  void. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
erved,  and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
it  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
hat  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  9, 1888. 
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AN  ACT  aathorizlnff  tbe  eonstrnotion  of  rAtlroad  bridge*  Aorom  tb«  Soake  Rirer  and  aciMt  fteChi 
Water  River,  by  tbe  Oregon  Railway  and  Karigatioo  Company. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  St-at€9  of  Amf- 
ica  in  Congrfna  assembled^  That  thti  assent  of  Congress  is  hereby  ^iven  to  tbe  On^m 
Railway  aud  Navigation  Uompany,  a  corporation  incorpornteil  and  organised  qb^ 
tbe  laws  of  the  State  of  Oregon,  and  to  its  snccessors  and  asriigns,  to  constrnetsd 
maintain  a  bridg«>,  and  approaches  thereto,  across  tbe  Snake  Kiver,  in  thn  Term*; 
of  Washington,  near  Texa^  Ferry  on  said  river;  and  also  a  bridge,  »Dd  appmdiB 
thereto,  across  the  Clear  Water  Kiver,  in  the  Territory  of  Idaho,  between  itsmott 
and  the  boundary-line  of  the  Nez  Percd  Indian  Reservation.  Said  brid^^ee  shall  bes 
constructed  as  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  df 
said  corporations,  may  be  used  for  the  passage  of  wagons  and  vehiclea  of  all  kiodnfa 
the  transit  of  animals,  and  for  foot-passengers,  for  reasonable  rates  of  toils  to  be  fxi« 
by  said  company. 

Sec.  2.  That  any  bridge  bnilt  under  this  act  shall  be  constructed  as  a  pirot  dnt- 
bridge,  with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  DaTipfct# 
point,  and  with  spans  giving  a  clear  water-way,  measnred  at  the  lowest  sta^  of  vate 
known  at  the  locality,  of  such  width  and  height  as  the  Secretary  of  l^ar  mar,  opa 
examination,  prescribe;  and  the  lowest  part  of  the  snperstrnctnre  of  the  bridge  sbrf 
be  of  such  elevation  above  the  plane  of  the  highest  flood  known  at  tbe  Ictcality  aalbf 
Secretary  of  War  may  deem  advisable,  and  provision  shall  also  be  made  in  tbe  Ita- 
tion  and  construction  of  abutments  and  approaches  to  allow  tb<'  free  passaire  offlooi 
water;  and  the  piers  of  said  bridges  shall  be  parallel  to  and  the  bridges  shall  hoi 
right  angles  to  the  current  of  the  river:  Provided,  That  the  draw  sball  be  opoed 
promptly  upon  reasonable  signal  for  the  passage  of  boats  and  other  water>cnA,fi- 
cept  when  trains  are  passing  over  the  draw;  but  in  no  case  shall  UDDecessary  6ekP 
occur  in  opening  the  draw  during  or  after  the  passage  of  trains ;  and  said  oorponlaa 
shall  maintain,  at  its  own  expense,  from  sunset  to  sunrise,  such  lights  and  other bc- 
nals  on  said  bridges  as  the  Light-House  Board  shall  prescribe;  and  said  corporatia 
shall  provide,  at  its  ow<n  expense,  such  sheer-booms,  guide-piers,  and  other  devictfS 
may  be  necessary  to  facilitate  the  safe  passage  of  boats  or  other  water-craft  thrsa^ 
the  spans  of  said  bridges.  Tbe  said  bridges  shall  be  located  and  built  cuderand  esV 
ject  to  such  regulations  for  tbe  security  of  the  navigation  of  said  rivers  as  the  Sec3^ 
tary  of  War  shall  prescribe;  and  to  secnre  that  object  the  said  company  shall  sobal* 
to  tbe  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawiDgvat 
each  of  said  bridges  and  a  map  of  the  location,  giving,  for  the  space  of  one  mile  l^ 
low  and  one  mile  above  the  propose<l  location,  the  topography  of  the  hanks  of  tbi 
river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  carro: 
at  all  stages,  and  the  soundings,  accurately  showing  the  bed  and  channel  ofthr 
stream,  and  shall  furninh  such  other  iutbrmation  as  shall  be  required  for  a  fall  aid 
satisfactory  understanding  of  the  subject;  and  until  the  said  location  and  plains^ 
tbe  bridges  hereby  authorized  to  be  constructed  are  approved  by  the  Secretary  ^^ 
War,  the  said  bridges  shall  not  be  built;  and  should  any  change  be  made  in  the  phi 
of  either  of  such  bridges  during  the  progress  of  constractiou  thereof,  snch  cbsaf! 
shall  be  subject  to  the  approval  of  the  Secretary  of  War;  and  in  case  of  any  iitigstioi 
arising  from  the  obstruction  or  alleged  obstraotion  caused  by  aaid  bridges,  oreitb* 
of  them,  to  the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  cireat 
court  of  tbe  United  States  in  who^  jurisdiction  any  portion  of  the  brid|ife  is  loeaUi 

Sec.  3.  That  the  bridges  authorized  to  be  constructed  under  this  act  shall  be  Iswftl 
structures,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  abo  ■• 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  tnofk 
and  the  munitions  of  war  of  the  United  States,  or  for  through  railway  passengentf 
freight  passing  over  said  bridges,  than  the  rate  per  mile  for  their  transmission  ovir 
the  railroads  leading  to  said  bridges ;  and  equal  privileges  in  the  nae  of  said  bridgs 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  havstk 
right  of  way  across  naid  bridges  and  their  approaches  for  postal-telegraph  senrioe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  haTsaad 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  traiosff 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonabte 
compensation  for  snch  use;  and  in  case  the  owner  or  owners  of  said  brtdn^  aodtk 
several  railroad  companies,  or  any  of  them,  desiring  snch  ase,  shall  fail  to  a|i^ree  nf» 
the  sum  or  sums  to  bo  paid,  and  upon  rules  and  conditions  to  which  each  shall  cm- 
form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  tbt 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofe  of  the  parties. 

Sec.  5.  That  tbe  right  to  alter,  amend,  or  repeal  this  act,  so  as  t^o  prevent  or  removi 
all  material  and  subntantial  obstructions  to  the  navigation  of  said  rivers  by  theoot- 
struction  of  said  bridges,  is  hereby  expressly  reserved  ;  and  any  alterations  or  obsoco 
that  may  be  required  by  Congress  in  the  bridges  constructed  under  this  aot  shall  a* 
made  by  the  corporation  owning  or  controlling  the  same  at  its  own  expense;  and  if 
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ither  of  said  bridges  shall  not  be  oomnienced  iu  one  year  and  be  finished  within  three 
ears  from  the  passage  of  this  act,  the  rights  and  privileges  hereby  granted  as  to  snch 
ridge  shall  be  null  and  void. 
Approved;  July  9, 1888. 

N  ACT  nalcing  appropriations  for  the  lesitlatiTe,  executive,  and  Jadictal  expenses  of  the  Govern* 
ment  for  the  flscal  year  ending  Jane  thirtieth,  eighteen  hundred  and  eighty 'nine,  and  for  other  pur- 
podes. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeentatives  of  Ihe  United  States  of  America 
I  Congress  assembled^  That  tbe  following  sums  be,  and  the  same  are  hereby,  appro- 
riated,  out  of  any  money  in  the  Treasury  not  otuerwise  appropriated,  in  full  com- 
ensation  for  the  service  of  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred 
Dd  eighty -nine,  for  the  objects  hereinafter  expressed,  namely : 

•  •«•»•• 

WAR  DEPARTMENT. 

In  the  Office  of  the  Chief  of  Engineers:  One  chief  clerk,  at  two  thousand 
oUars;  four  clerks  of  class  four;  two  clerks  of  class  three:  three  clerks  of  class 
wo ;  three  clerks  of  class  one  j  one  clerk,  at  one  thousand  ooUars ;  one  assistant 
leasenger ;  and  two  laborers ;  in  ail,  twenty-three  tbousand  two  hundred  and  forty 
ollars. 

And  the  services  of  skilled  draughtsmen,  civil  engineers,  and  such  other  services 
a  the  Secretary  of  War  may  deem  necessary  may  he  employed  in  the  office  of  the 
;bief  of  Engineers  to  carry  into  eflfect  the  various  appropriations  for  rivers  and  har- 
ors,  fortifications  and  surveys  for  military  defenses,  to  be  paid  for  from  such  appro- 
•riations:  Provided,  That  the  expenditures  on  this  account  for  the  fiscal  year  euain^ 
nue  thirtieth,  eighteen  hundred  and  eighty-nine,  shall  not  exceed  sixty  thousand 
loilars;  and  that  the  Secretary  of  War  shall  each  year,  in  the  annual  estimates,  re- 
port to  Congress  the  number  of  i>ersons  so  employed,  and  the  amount  paid  to  each. 

•  #*•••• 

PUBUC  BUILDINGS  AND  GROUNDS. 

For  clerk  in  the  office  of  Public  Buildings  and  Grounds,  one  thousand  six  hundred 
loUars;  and  for  messenger  m  the  same  office,  eight  hundred  and  forty  dollars. 

For  the  public  sardener,  one  thousand  eight  hundred  dollars. 

For  overseers,  draughtsman,  foremen,  mechanics,  gardeners,  and  laborers  employed 
ti  the  public  grounds,  thirty  thousand  dollars. 

For  watchman  in  Franklin  Square,  six  hundred  and  sixty  dollars. 

For  watchman  in  Lafayette  Square,  six  hundred  and  sixty  dollars. 

For  two  day-watchmen  in  Smithsonian  Grounds,  at  six  hundred  and  sixty  dollars 
Mich,  one  thousand  three  hundred  and  twenty  dollars. 

For  two  night-watchmen  in  Smithsonian  Grounds,  at  seven  hundred  and  twenty 
loilars  each,  one  thousand  four  hundred  and  forty  dollars. 

For  one  watchman  for  Judiciary  Square,  and  one  for  Lincoln  Square  and  adjacent 
reservations,  at  six  hundred  and  sixty  dollars  each :  one  thousand  three  hundred  and 
l^wenty  dollars. 

For  one  watchman  fbr  Iowa  Circle ;  one  watchman  for  Thomas  Circle  and  neigh- 
horing  reservations;  one  for  Rawlins  Square  and  Washington  Circle ;  one  for  Dupout 
Circle  and  neighboring  reservations;  one  for  McPherson  and  Farragut  Squares;  one 
for  Stanton  Square  and  neighboring  reservations;  two  for  Henry  Square,  Seaton 
Square,  and  reservations  east  to  Botanic  Garden ;  one  for  Mount  Vernon  Square  and 
Hdjaoeiit  reservations;  one  for  greenhouse  at  the  nursery;  one  for  grounds  south  of 
Executive  Mansion ;  eleven  in  all,  at  six  hundred  and  sixty  dollars  each,  seven  thon- 
saud  two  hundred  and  sixty  dollars. 

For  one  night-watchman  for  Henry  Square,  Seaton  Square,  and  reservations  east 
to  Botanic  Garden,  at  seven  hundred  and  twenty  dollars. 

For  contingent  and  incidental  expenses,  five  hundred  dollars. 

Approved,  July  11, 1888. 


AN  ACT  to  Mithorise  the  Soathwestero  Arkansas  aad  Indian  Territory  Railroad  CoBpany  to  build 
a  bridge  across  the  Onachita  River,  in  Arkansas. 

Be  it  enacted  by  the  Senate  and  Howe  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Southwestern  Arkansas  and  Indian  Territory  Railroad 
Company,  a  corporation  created  and  existing  under  the  laws  of  Arkansas,  be,  and  is 
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hereby,  authorized  to  erect  and  maintain  a  bridge  across  the  Ouachita  River,  in  town- 
ship  ten  south,  range  seventeen  west,  or  at  such  point  near  said  township  asfaaabm 
selected  by  said  railroad  company  for  crossing  said  river  with  their  rmilroAd  line,  ibc 
said  bridge  to  be  of  such  heigntas  not  to  interfere* with  the  navigation  of  said  river: 
Provided,  That  any  bridge  constructed  under  this  act  and  according  to  its  limitation 
shall  be  a  lawful  structure,  and  shall  be  known  and  recognized  as  a  poat-ronte,  asd 
the  same  is  hereby  declared  to  be  a  post- route,  upon  which  also  no  higher  charge  sJoQ 
be  made  for  the  transmission  over  tbe  same  of  the  mails,  the  troops  and  the  maDitief 
of  war  of  the  United  States,  or  for  throngh  passengers  or  freight  paafdn|[^  over  wmH 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroads  leadiaf 
to' the  said  bridge;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  ta 
all  telegraph  companies ;  and  the  United  States  shall  have  the  right  of -way  for  postal 
telegraph  and  telephone  lines  across  said  bridge. 

Sec.  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  n\e 
at  the  proposed  site  of  the  bridffe  and  near  thereto,  exhibiting  the  depths  and  cir- 
rents,  snaU  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  nntil  he  ap- 
prove the  plan  and  location  of  said  bridge  it  shall  not  be  built ;  but  upon  the  approval 
of  said  plan  by  the  Secretary  of  War  the  said  company  or  corporation  may  proceeds 
the  erection  of  said  bridge  in  conformity  with  said  approved  plan,  and  abonld  ibt 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  the  work  tben«i 
snch  change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War. 

Sbc.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  sbt 
time;  and  that  if  at  any  time  navigation  of  the  sai4  river  shall  in  the  opinion  of  tiir 
Secretary  of  War  be  in  any  manner  obstructed  or  impaired  by  the  said  bridge,  tb 
Secretary  of  War  shall  have  authority,  and  it  shall  be  his  duty,  to  require  the  smU 
railroad  company  to  alter  and  change  the  said  bridge,  at  its  own  expense,  in  tsaA 
manner  as  may  be  proper  to  secure  free  and  com]>lete  navigation  without  impedimeiit; 
and«if  upon  reasonable  notice  to  said  railroad  company  to  make  such  changes  or  in- 
provements  the  said  company  fails  to  do  so,  the  Secretary  of  War  shall  have  aatbonrr 
to  make  the  same  at  the  expense  of  said  company,  or  to  remove  said  bridge,  and  aJ 
the  rights  conferred  by  this  act  shall  be  forfeited;  and  Congress  shall  have  power  to 
do  any  and  all  things  necessary  to  secure  the  free  navigation  of  the  said  river. 

Sec.  4.  That  the  bridge  hereby  authorized  to  be  constructed  may  be  used  by  »t 
other  railroad  company  desiring  to  cross  the  Ouachita  River  at  the  point  where  saai 
bridge  is  built.  The  amount  of  compensation  to  be  paid  the  corporation  controlliis 
said  oridge  shall  be  fixed  by  the  parties;  and  in  the  event  of  their  being  unable t« 
atrree  on  the  amount,  the  Secretarv  of  War  shall  establish  snch  rate  of  compensatioa 
The  right  of  Congress  to  repeal,  alter,  or  amend  the  provisions  of  this  act  is  heie^ 
expressly  reserved. 

Sec.  5.  That  unless  the  construction  of  this  bridge  be  commenced  within  one  vd 
completed  within  three  years  after  the  passage  of  this  act,  all  privileges  eonfeirri 
hereby  shall  become  null  and  void. 

Approved,  July  16,  1888. 


AN  ACT  to  anthorlEe  the  Colambla  Blver  Bridge  Company  to  oonstmct  and  maintain  a  bridge 
the  Colombia  River  between  the  State  of  Oregon  uid  the  Territory  of  Washington,  and  to  mH 
it  as  a  poet-road. 

Be  it  enacted  by  tke  Senate  and  Sotue  of  Befresentatives  of  the  United  States  of  Amend 
in  Congrees  assembled,  That  it  shall  be  lawful  for  the  Columbia  River  Brid^^  Compaoy. 
a  corporation  created  and  existing  under  and  by  virtne  of  the  laws  of  tbe  State  W 
Oregon,  or  its  assigns,  to  erect,  construct,  and  maintain  a  bridge  over  the  Colamba 
River  from  La  Camas  in  the  Territory  of  Washington  to  a  point  on  the  westerly  slieR 
of  the  Sandy  River  in  the  State  of  Oregon.  Said  bridge  shall  be  constructed  to  pro- 
vide for  the  passage  of  the  railway  trains,  and  at  the  option  of  the  corporation,  orisi 
assigns,  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vehida 
of  all  kinds,  for  the  transit  of  animals,  foot  passengers,  and  of  all  kinds  of  commeref. 
travel,  or  communication. 

Sec.  2.  That  aoy  bridge  built  under  the  act  and  subject  to  its  limitations  shall  Ik 
a  lawfal  stnicture,  and  shall  be  recognized  and  known  as  a  post-route  upon  whick 
also  no  charges  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  tk 
troops,  and  the  munitions  of  war  of  the  United  States,  or  for  passengers  or  ireig^ 
passing  over  said  bridge  than  the  rate  per  mile  paid  for  the  transportation  overtk 
railroad  or  public  highways  leading  to  said  bridge,  and  it  shall  enjoy  the  rights  ab4 
privileges  of  other  post-roads  in  the  United  States.  And  equal  privileges  in  the  me 
of  said  bridge  shall  be  granted  to  all  telegraph  companies;  and  the  United  Stsia 
shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  postal  telegnpk 
purposes. 


Digitized  byCjOOQlC 


LAWS   AFFECTING   CORPS   OP   ENGINEERS.  .2863 

Sbc.  3.  That  said  bridge  may  be  constrncted  as  a  draw-bridj;e,  with  an  opeiiiug 
over  the  center  of  the  channel  of  such  width  as  the  Secreti&ry  of  War  shall  determine, 
And  which  shall  be  at  least  one  hundred  and  twenty  feet  in  the  clear :  Provided^  aUo^ 
That  said  draw  shall  be  opened  promptly  apon  reasonable  signal  for  the  passage  of 
boats,  vessels,  or  other  water-craft,  and  in  no  case  shall  unnecessary  delay  occnr ; 
and  said  company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  to 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-Honse  Board  shall 
prescribe,  and  such  sheer-booms  or  other  structures  as  may  be  necessary  to  safely 
guide  yessdis,  boats,  rafts,  or  other  water-craft  safely  through  said  draw  openings  as 
shall  be  designated  and  required  by  the  Secretary  of  War. 

Skc.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  snch  reg- 
ulations for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe, and  to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War,  for  his  examination  and  approval,  a  design  and  drawings  of  the 
bridge  and  a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one 
mile  Delow  the  proposed  location  the  topography  of  the  banks  of  the  river,  the  shore- 
lines at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages, 
and  the  sonnding,  accurately  showing  the  bed  of  the  stream,  and  shall  furnish  such 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
subject;  and  until  the  said  plan  and  location-  are  approved  by  the  Secretary  of  War 
the  bridge  shall  not  be  built,  and  should  any  changes  be  made  in  the  plan  of  said 
bridge  during  the  progress  of  construction,  such  change  shall  be  submitted  to  the 
approval  of  the  Secretary  of  War. 

Sec.  5.  That  all  railroad  companies,  desiring  the  use  of  said  bridge,  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains, 
engines,  or  cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a 
reasonable  compensation  for  such  use,  and  in  case  the  owner,  or  owners,  of  said 
bridge,  and  the  several  railroad  companies,  or  any  one  of  them,  desiring  such  jise, 
fail  to  agree  upon  the  sum,  or  sums,  to  be  paid,  and  upon  rules  and  conditions  to 
which  each  shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  pi  oofs 
of  the  parties:  Provided^  That  the  provisions  of  section  two,  in  regard  to  charges  for 
passengers  and  freight  across  said  bridge,  shall  not  govern  the  Secretary  Of  War  in 
determining  any  question  arising  as  to  the  sum,  or  sums,  to  be  paid  to  the  owners  of 
said  bridge  by  such  railroad  companies  for  the  use  of  said  bridge. 

Sbc.  6.  That  the  ri^ht  to  alter,  amend,  or  repeal  this  act^  or  to  require  any  changes 
in  such  structure^  or  its  entire  removal  at  the  expense  or  the  owners  thereof  when- 
ever the  Secretary  of  War  shall  decide  that  the  public  interest  requires  it,  and  the 
right  to  prescribe  such  rules  and  regulations  in  regard  to  toll  and  otherwise,  as  may 
be  deemed  reasonable,  are  expressly  reserved. 

Sxc.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  July  16, 18:J8. 


AK  ACT  aathorising  the  oonstmction  of  a  bridge  across  the  Bed  Kirer  of  the  27orth. 

Beit  enacted  by  the  Senate  and  House  of  .Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  assent  of  Congress  is  hereby  given  to  the  North  Da* 
kota  and  Pacido  Railroad  Company,  a  corporation  existing  under  the  laws  of  the  State 
of  Minnesota,  and  to  its  successors  and  assigns,  to  construct  and  maintain  a  bridge 
and  approaches  thereto,  across  the  Red  River  of  the  North,  between  the  State  of  Min- 
nesota and  the  Territory  of  Dakota,  at  snch  point  on  said  river  on  the  boundary-line 
between  Norman  or  Polk  County,  in  the  State  of  Minnesota,  and  Traill  or  Cass  County, 
in  the  Territory  of  Dakota,  as  may  accommodate  the  lines  of  railroad  which  said  cor- 
poration may  build  to  said  point.  Said  bridge  shall  be  constructed  to  provide  for  the 
passage  of  railway  trains,  and,  at  the  option  of  the  said  corporation,  may  be  used  for 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for 
foot-passengers,  for  reasonable  rates  or  tolls  to  be  fixed  by  said  company ;  and  the 
Secretary  of  War  shall  have  the  right,  from  time  to  time,  to  revise,  prescribe,  and 
determine  such  rates  or  tolls. 

Sbc  2.  That  any  bridge  built  under  this  act  shall  be  constrncted  as  a  pivot  draw- 
bridge, with  a  draw  over  the  main  channel  at  an  accessible  and  the  best  navigable 
point,  and  with  spans  giving  a  clear  water-way,  measured  at  the  lowest  stage  of  water 
known  at  the  locality,  of  not  less  than  eighty  feet  in  the  clear  on  each  side  of  the  cen- 
tral or  pivot  pier  of  the  draw ;  and  the  bottom  chord  of  the  bridge  shall  not  be  of 
less  elevation  than  one  foot  above  the  plane  of  the  uighest  flood  known  at  the  lo- 
cality, and  provision  shall  also  be  made  in  the  location  and  construction  of  abutments 
and  approaches  to  allow  the  free  passage  of  flood  w^ater :  and  the  *^iers  of  said  bridge 
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Sec.  9.  That  this  act  shall  take  effect  and  be  id  force  from  and  after  its  paan^ 
Sec.  10.  That  this  act  shall  be  null  and  void  if  actual  constmction  of  the  bn^ 

authorized  by  this  act  be  not  commenced  within  one  year  and  completed  irithint 

years  from  the  date  of  this  act. 
Approved,  July  16,  1888. 


AN  ACT  to  authorize  tlio  construction  of  a  bridge  over  tbe  Tennestee  Kirer,  between  Bridgrpoctt 

iSheffleld,  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Repreaeniativea  of  the  United  Staiee  of  Jm 
tea  in  CongreBe  aaeemhltdj  That  the  Cincinnati  and  Birmingham  Railroad  Compao; 
corporation  existing  under  the  laws  of  the  State  of  Tennessee,  be,  and  isherebj.i 
thorized  to  construct,  operate,  and  maintain  a  bridge  over  the  Tennessee  River,) 
twecn  Bridgeport  and  Sheffield,  in  the  State  of  Alabama.  Said  bridfre  shall  be  a 
structed  to  provide  for  the  passage  of  railway  trains,  and  at  the  option  of  tb«p 
sons  by  whom  it  may  be  built,  may  be  used  for  the  passage  of  wagouH  and  vebicks 
all  kinds,  for  the  transit  of  animals,  and  for  foot-passensers,  for  sach  resMDil 
rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War;  t^ 
case  of  any  litigation  concerning  any  alleged  obstruction  to  tbe  free  navigatkn 
said  river  on  account  of  said  bridge,  the  cause  may  be  tried  before  the  circoil  coi 
of  the  United  States  in  whoso  jurisdiction  any  portion  of  said  obstruction  or  M 
is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act  and  according  to  itslimitatk! 
shall  be  a  lawfnl  structure,  and  shall  be  recognized  and  known  as  a  |>o8t-roat^  op 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  ti 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  theratep 
mile  paid  for  tneir  transportation  over  the  railroads  or  public  hieh ways  ieartio^ 
said  bridge;  aiid  equal  privileges  in  the  use  of  said  bridge  shalTbe  granted tci 
telegraph  companies ;  and  tbe  United  States  shall  have  the  right  of  way  for  poea 
telegraph  and  telephone  purposes  across  said  bridge. 

Sec.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans «) 
the  spans,  draw-bridge,  and  so  forth,  as  may  be  approvea  by  the  Secretary  of  Wit 

Sec.  4.  That  all  railroad  companies  desiriugthe  use  of  said  bridge  shall  haveaa^l 
entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railroad  traiiis«*< 
the  same,  and  over  the  approaches  thereto,  upon  the  payment uf  a  reasonable  comps 
sation  for  such  use ;  and  in  case  theowner  or  owners  of  said  bridge  and  thesereni  d 
road  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the  Ban/ 
sump^o  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  osii 
said  bridge,  all  matters  at  issne  between  them  shall  be  decided  by  the  SecretuT' 
War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Skc.  5.  That  any  bridge  authorized  to  be  constructed  under  this -act  shall  beba 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigatioi' 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object tbetf 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  hisexamiDatioDii 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giv'io^'j 
the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topognft 
of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  J 
strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  sliowiD>r  tbtfi 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  famisbf 
other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of 
snbject:  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tb<) 
retary  of  War  the  bridge  shall  not  be  built ;  and  should  any  change  be  made  ^' 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  i 
to  the  approval  of  the  Secretary  of  War;  and  if  said  bridge  is  not  comsd 
within  two  years  and  completed  within  three  years  from  the  passage  of  thisi  acl^ 
rights  and  privileges  hereby  granted  shall  be  null  and  void. 

Skc.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expretft 
served,  and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  resBl 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  <»• 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  16,  1888. 


AN  ACT  to  authorize  tbe  constmction  of  a  bridge  orer  the  Cancy  Fork  Slver,  between  Bock  I 

and  Carthage,  In  Tennessee. 

Be  it  enacted  hy  the  Senate  and  House  oj  Representatives  of  the  United  States  ofA^ 
in  Congress  assembled.  That  the  Cincinnati  and  Birmingham  Railroad  Compftl 
corporation  existing  under  the  laws  of  the  State  of  Tennessee  be,  and  is  hercbji 


Digitized  by  Google  | 


LAWS  AFFECTING  CORPS  OF  ENGINEERS.       2867 

lorized  to  oonBtmct,  operate,  and  maintain  a  bridf^e  over  the  Caney  Fork  River,  be- 
ireen  Rock  Island  and  Carthage,  In  the  State  of  Tennessee.  Said  bridge  shall  be 
>nstrncted  to  provide  for  the  passage  of  railway  trains  and,  at  the  option  of  tho  per- 
>ns  by  whom  it  may  be  bnilt,  may  be  used  for  the  passage  of  wagons  and  vehicles  of 
11  kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable  rates 
f  toll  as  may  be  approved  from  time  to  time  by  tbe  Secretary  of  War ;  and  in  case  of 
ny  litigation  concerning  any  alleged  obstruction  to  the  free  navigation  of  said  river 
Q  account  of  said  bridge,  the  cause  may  be  tried  before  the  circuit  court  of  tbe  United 
tates  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  is  located. 

Sec.  2.  That  any  bridge  constructed  under  this  act,  and  according  to  its  limitations 
hall  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
rhioh  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
Kails,  the  troopsj  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
Kile  paid  for  their  transportation  over  the  railroyds  or  public  highways  leading  to 
ud  bridge;  and  equal  privileges  in  the  use  of  l&id  bridge  shall  be  granted  to  all 
dlegraph  companies;  and  the  United  States  shall  have  the  right  of  way  for  postal 
dle^raph  and  telephone  purposes  across  said  bridge^ 

SsG.  3.  That  said  bridge  shall  be  made  under  such  specifications  and  plans  as  to 
bie  spans,  draw- bridge,  and  so  forth  as  may  be  approved  by  the  Secretary  of  War. 

Sbo.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
e  entitled  to  equal  rights  and  privileges  mative  to  the  passage  of  railway  trains 
ver  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
ensatlon  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
ral  railroad  companies,  or  any  of  them  desiring  such  use,  shall  fail  to  agree  upon  the 
am  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in 
sin^  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secre- 
ary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  tnis  act  shall  be  built 
>iid  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
aid  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
omimny  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
>nd  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
he  etpace  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topography 
f  the  banks  of  the  river,  the  shoimlines  at  high  and  low  water,  the  direction  and 
ttength  of  the  currents  at  all  stages/  and  the  soundings,  accurately  showing  the  bed 
f  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
ther  information  as  may  be  required  for  a  full  and  satis&ctory  understanding  of  the 
abject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
etary  of  War  the  bridge  shall  not  be  bnilt ;  and  should  any  change  be  made  in  the 
»lan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  subject 
o  the  approval  of  the  Secretary  ot  War ;  and  if  said  bridge  is  not  commenced  within 
wo  years,  and  completed  within  four  years  from  the  passage  of  this  act,  the  rights 
,nd  privileges  hereby  granted  shall  be  null  and  void. 

8kc.  6.  That  the  rignt  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
eryed,  and  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal, 
,t  the  expend  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
hat  the  public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  16, 1888, 


lN  act  to  anthorise  the  constraotion  of  a  railroad,  wairon,  and  foot'paasenj^r  bridge  aeron  the 
Missiasippi  River  at  or  near  Clinton,  Iowa. 

Be  it  enacted  hjf  the  Senate  and  House  of  Bepreseniatives  of  the  United  States  of  America 
n  Congress  assemhledf  That  the  Clinton  and  Illinois  Bridge  Company,  a  corporation 
irganized  and  existing  under  the  laws  of  the  State  of  Jowa,  its  successors  and  assigns, 
>e,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the  opinion  of 
he  Secretai^  of  War  the  same  be  a  public  necessity,  a  railroad,  wagon,  and  foot- 
passenger  bridge  across  the  Mississippi  River,  at  a  place  suitable  to  the  interests  of 
lavigation,  at  a  point  at  or  near  the  city  of  Clinton,  Iowa,  and  to  lay  on  or  over  said 
»ridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad  or  railroads 
hat  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at  or 
ipposite  said  point,  under  the  limitations  and  conditions  hereinafter  provided ;  that 
aid  bridge  shall  not  interfere  with  the  Iree  navigation  of  said  river,  and  in  case  of  any 
itigation  arising  from  any  obstruction  or  alleg^  obstruction  to  the  free  navigation 
if  said  river,  the  cause  may  be  tried  before  the  circuit  court  of  the  United  States  in 
^nd  for  any  district  in  whose  jurisdiction  any  portion  of  said  bridge  or  obstruction 
aav  be.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railroad  trains, 
mi  for  the  safe  and  convenient  passage  of  wagons  and  vehicles  of  all  kinds,  animals, 
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and  foot-paHaengers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  from  timetotii  i 
by  the  Secretary  of  War :  Provided,  That  the  proviso  regardin jj^  wai^ons,  ani]ntk,fa(l 
passengerSi  and  so  forth,  shall  not  influence  tne  location  of  said  bridge  in  itsrelitii 
to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  bnilt  nnder  the  provisions  of  this  act  may,  at  the  optiflBi 
the  company  building  the  same,  be  bnilt  as  a  pontoon  draw-bridge  or  'vrith  nobnkii 
and  continnons  spans :  Provided^  That  if  the  said  bridge  shall  be  made  withanbroki 
and  continuous  spans  it  shall  have  one  or  more  channel -spans,  each  having  not  ki 
than  three  hundred  and  fifty  feet  clear  channel- way,  and  not  less  than  fifiy-firefti 
clear  head-room  above  high-watermark,  and  the  clear  head-room  under  other  thi 
channel-spans  may  be  less  than  fifty-five  feet :  Providedj  That  no  part  of  thewpe 
structure  of  such  spans  shall  give  a  less  head-room  than  ten  feet  above  higfa-vtl 
mark  :  Afid  provided  further,  That  the  interests  of  navigation  be  not  injured  bjM 
reduction  in  height,  and  the  piers  of  said  bridge  shall  be  parallel  with  thecozn 
and  the  bridge  itself  at  right  angles  thereto:  And  provided  further^  That  if  any  bd^ 
built  under  the  provisions  of  this  act  shall  be  construcxed  as  a  draw-bridge,  aod^ 
have  two  or  more  draw-openings,  each  having  not  less  than  two  hundred  feet  di 
channel-way ;  and  in  addition  to  said  draw-openings  shall  have  one  or  iDore  iu 
channel-spans,  each  having  not  less  than  three  hundred  and  fifty  fi&et  clear  cbaott 
way  ;  and  every  part  of  the  superstructure  shall  have  a  clear  head-room  of  not  h 
than  ten  feet  above  high-water  mark :  Provided,  That  all  spans  of  both  hij^bsodli) 
bridges  shall  be  so  located  as  to  afford  the  greatest  possible  accommodation  to  ^ 
river  traffic,  and  a  draw-opening  of  low  bridges  shall,  if  practicable,  be  located  oes 
or  near  shore :  Provided,  also,  That  in  case  of  a  low  bridge,  if  the  phyeieal  cban^ 
isticB  of  the  locality  so  require  and  the  interests  of  navigation  be  not  injured  thcK^ 
the  lengths  of  fixed  spans  or  the  number  of  draw-openings  may  be  reduced:  Pn^ 
also,  That  for  any  two  adjacent  draw-openings  of  two  hundred  feet  each,  one  dntt 
opening  of  three  hundred  feet  may  be  substitutedif  the  interests  of  navigation  bei* 
injured  thereby :  And  provided,  aUo,  That  said  draw  shall  be  opened  promptly  >^ 
reasonable  signal  for  tne  passage  of  boats,  except  when  trains  are  passing  oTcrv 
draw  ;  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the  said  drawdcg 
or  after  the  passage  of  trains :  And  provided  further.  That  if  any  bridge  bnilt  id* 
the  provisions  of  this  act  shall  be  constructed  as  a  pontoon  bridge,  it  shall  be  |«^ 
subject  to  all  the  terms,  requirements,  and  limitations  contained  in  the  act  entitts 
''An  act  to  legalize  and  establish  a  pontoon  railway  bridge  across  the  Mississippi  Bi^ 
at  Prairie  du  Chien,  and  to  authorize  the  construction  of  a  simtliar  bridge  at  orW 
Clinton,  Iowa,"  approved  June  sixth,  eighteen  hundred  and  seventy-four:  ^f^ 
vided,  also,  Such  bridge  may  be  provided  with  a  pontoon  draw  giving  not  lesi  thii 
four  hundred  feet  clear  channel-way  for  each  navigable  channel  of  the  rtrer.v* 
such  other  openings  for  the  passage  of  rafts  and  logs  as,  in  the  opinion  of  the  SeSf" 
tary  of  War,  may  be  necessary :  And  provided  further,  That  the  pile  and  p<»Wf 
bridge  shall  be  subject  to  aU  restrictions  as  regards  plans,  location,  and  noeefloni 
provided  for  in  case  of  high  and  low  bridges  so  far  as  they  are  applicable  tosaehb^ 
of  bridge.  ^ 

Sec.  3.  That  any  bridge  oonstmcted  under  this  act  and  according  to  its  limitw* 
shall  be  alawful  structure,  and  shall  be  known  as  a  post-route,  and  the  sameisb^ 
declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  wt 
transmission  over  the  same  of  the  mails^  the  troops,  and  the  munitions  of  varoi' 
United  States,  and  for  passengers  or  freight  passing  over  said  bridge,  than  tbel 
per  mile  paid  for  their  transportation  over  the  railroads  and  public  highways J^ 
to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  grantedU^ 
telegraph  companies;  and  the  United  States  shall  have  the  right  of  way  forjxi" 
telegraph  purposes  across  said  brid^.  • 

Seo.  4.  That  all  railway  companies'  desiring  to  use  said  bridge  shall  have  sac 
entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  tbe  0 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  nnder  anaj 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  npoo  ■ 
ing  the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  bnilt  and  located  nndtfi 
subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  a* 
Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said  companyj^ 
poration  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  ^VVJ^ 
design  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving,  for  tbe  6{w 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  tbej 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strengtb  of  t^ 
rent  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stresffit  > 
cation  of  any  oridge  or  bridges,  and  shall  furnish  such  other  information  M^J** 
required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  nntil  u^ 
plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  be  sn^^ 
not  materially  affect  the  interests  of  navigation,  the  bridge  shall  not  be  ' 
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or  bnilt  $  and  shonid  any  change  be  made  in  the  plan  of  aald  bridge  during  the  prog- 
reas  of  oonstrnction,  snch  change  shall  be  subject  to  the  approval  of  the  Secretary  of 
War ;  and  the  said  bridge  shalfbe  constmoted  with  such  aids  to  the  passage  of  said 
bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  strnctures  for 
confining  the  flow  of  water  to  a  permanent  and  easily  navigated  channel,  for  a  dis- 
fcanoe  of  not  less  than  one  mile  above  the  bridge  location,  and  for  the  guiding  of  rafts, 
Bteam-boats,  and  other  water-craft  safely  through  the  draw  and  raft  spans,  as  the 
Secretary  of  War  shall  prescribe  and  order  to  be  constructed  and  maintained  at  the 
dxpense  of  the  company  owning  said  bridge ;  and  the  said  structure  shall  be  at  all 
times  so  kept  and  managed  as  to  ofifer  reasonable  and  proper  means  for  the  passage  of 
vessels  through  or  under  said  structure ;  and  for  safety  of  vessels  passing  at  night 
there  shall  be  displayed  on  said  bridge,  from  the  hours  of  sunset  to  sunrise,  such  lights 
AS  may  be  prescribed  by  the  Light-House  Board ;  and  the  said  structure  shall  be 
changed  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  time,  or  entirely 
removed,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  conven- 
ient navigation  of  said  river ;  and  the  authority  to  erect  and  continue  said  bridge 
)ball  be  subject  to  revocation  and  modification  by  law,  when  the  public  good,  in  the 
indgment  of  the  Secretary  of  War,  so  requires,  without  any  expense  or  charge  to  the 
[Jnited  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be  com- 
nenced  within  one  year  from  the  passage  of  this  act,  and  be  completed  in  three  years 
from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and  be  deter- 
nined. 

Ssc.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  July  16,  1888. 


kN  ACT  to  authorize  the  conBtmction  of  a  railroad,  wagon,  and  foot-passenger  bridge  across  the 
Mississippi  Biverat  or  near  Mnscatine,  Iowa. 

Be  it  enacted  hy  the  Senate  and  Home  of  Bepreeentativte  of  the  Untied  States  of  America 
n  Congress  asaembledf  That  the  Muscatine  Bridge  Company,  its  successors  and  assigns, 
je,  and  they  are  hereby,  authorized  to  construct  and  maintain  a  railroad,  wagon,  and 
foot-passenger  bridge  across  the  Mississippi  River  at  a  place  suitable  to  the  interests 
>f  navigation,  at  a  point  at  or  near  the  city  of  Muscatine,  Iowa,  and  to  lay  on  or  over 
taid  bridge  a  track  or  tracks  for  the  more  perfect  connection  of  any  railroad  or  rail- 
roads that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides  thereof,  at 
>r  opposite  said  point,  under  the  limitations  .and  conditions  hereinafter  provided ; 
ihat  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river  beyond  what 
8  necessary,  and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  ob- 
struction to  the  free  navigation  of  said  river,  the  cause  may  be  tried  l>efore  the  circuit 
sourt  of  the  United  States  in  and  for  any  district  in  whose  jurisdiction  any  portion 
>f  said  bridge  or  obstruction  may  be.  Said  bridge  shall  be  constructed  to  provide  for 
;he  passage  of  railroad  trains,  and  for  the  safe  and  convenient  passage  of  wagons  and 
vehicles  of  all  kinds,  animals,  and  foot-passengers,  for  such  reasonable  rates  of  toll 
18  may  be  fixed  from  time  to  time  by  the  Secretary  of  War :  Provided^  That  the  pro- 
T^iso  regarding  wagons,  animal S|  foot-passengers,  and  so  forth,  shall  not  affect  the  lo- 
cation of  said  bridge  in  its  relation  to  the  interests  of  navigation. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option 
>f  the  company  building  the  same,  be  built  as  a  di«w-bridge  or  with  unbroken  and 
continuous  spanfli:  Provided,  That  if  the  said  bridge  shall  be  made  with  unbroken  and 
continuous  spans,  it  shall  have  one  or  more  channel-spans,  each  having  not  less  than 
ibree  hundred  and  fifty  feet  clear  channel- way,  and  not  less  than  fifty-five  feet  clear 
[lead-room  above  high-water  mark,  and  the  clear  head-room  under  other  than  chan- 
lel-spans  may  be  less  than  fifty-five  feet :  Provtdedf  That  no  part  of  the  superstructure 
>f  such  spans  shall  give  a  less  head-room  than  ten  feet  above  high-water  mark :  And 
orovided  further^  That  the  interests  of  navigation  be  not  injured  by  such  redaction  in 
ieigbt:  And  provided  further,  That  if  any  bridge  built  under  the  provisions  of  this 
ict  shall  be  constructed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot 
Iraw-bridge,  which  shall  have  two  or  more  draw-openings,  each  having  not  less  than 
;wo  hundred  feet  clear  channel- way,  and  in  addition  to  said  draw-openings,  shall  have 
me  or  more  fixed  channel-spans,  each  having  not  less  than  three  hundred  and  fiftv 
*eet  clear  channel-way;  and  every  part  of  the  superstructure  of  said  low  bridge  shall 
rive  a  clear  head-room  of  not  less  than  ten  feet  above  high- water  mark :  Provided, 
rbat  all  spans  of  both  high  and  low  bridges  shall  be  so  located  as  to  afford  the  greatest 
3ossible  accommodation  to  the  river  traffic,  and  a  draw-opening  of  the  low  bridge 
ihall,  if  practicable,  be  located  next  or  near  the  shore  -.Provided,  also,  J'hat  in  case  of 
I  low  bridge,  if  the  physical  characteristics  of  the  locality  so  require,  and  the  inter- 
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eats  of  Davigatioo  bo  not  lojared  thereby,  the  lengths  of  the  fixed  spans,  or  tiwnu- 
ber  of  draw-openings,  may  bo  rednced :  Ptvvtdea,  also,  That  for  any  two  a^jaicBl 
draw-openings  of  two  hundred  feet  one  draw-opening  of  three  handred  feetmtjk 
snbstituted,  if  the  interests  of  navigation  be  not  injured  thereby ;  and  the  pientf 
said  bridge  shall  be  parallel  with  the  current  of  the  river  where  said  bridge  shillke 
erected,  and  the  bridge  itself  at  right  angles  thereto  :  And  providsdy  also,  Thitsiii 
draw  shall  be  opened  promptly  npon  reasonable  signal  for  the  passage  of  botti,a- 
cept  when  trains  are  passing  over  the  draw  ;  but  in  no  case  shall  unnecessary  deI«T 
occur  in  opening  the  said  draw  during  or  after  the  passage  of  trains. 

Sec.  3.  That  any  bridge  constructed  uuder  this  act  and  according  to  its  limiUtiifii 
shall  be  a  lawful  structure,  and  shall  be  known  as  a  post-route,  and  the  same  isheniT 
declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  madefortbi 
transmission  over  the  same  of  the  mails,  the  troops,  and  the  munitions  of  war  of  tk 
United  States,  and  for  passengers  or  freight  passing  over  said  brid^,  than  thenir 
per  mile  paid  for  their  transportation  over  the  railroads  and  public  high  ways  leadin; 
to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  i3 
telegraph  companies ;  and  the  United  States  shaU  have  the  right  of  way  for  poitai- 
telegraph  purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  shall  have  and  bee>- 
titled  to  equal  rights  and  privileges  in  the  passages  of  the  same,  and  in  the  me  ^ 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  andupa 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  \ub- 
ing  the  allegations  and  proofs  of  the  parties,  in  case  they  shall  not  agree. 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  ander  td 
subject  to  such  regulations  for  the  security  of  the  navigation  of  said  river  as  tlleSe^ 
rotary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said  company  or  eoipoti' 
tion  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,!^ 
sign  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  space  of  ov 
mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  thebtob 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  strength  of  ikt 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  ttms, 
the  location  of  any  bridge  or  bridges,  and  shall  fumish  such  other  infonnatioBtf 
shall  be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  oou 
the  said  plan  and  location  of  the  bridge  are  decided  by  the  Secretary  of  War  to  v 
such  as  will  not  materially  affect  the  interests  of  navigation,  the  bridge  shall  DOt  ^ 
commenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  said  bridged^ 
ing  the  progress  of  construction,  such  change  shall  be  subject  to  the  approral  o(v 
Secretary  of  War;  and  the  said  bridge  shall  be  constructed  with  such  aids  to  ^ 
passage  of  said  bridge,  in  the  form  of  booms,  dikes,  pierF,  or  other  soitable  vA 
proper  structures  for  confining  the  flow  of  water  to  a  permanent  and  easily  na?iga^ 
channel,  for  a  distance  of  not  Jess  than  one  mile  above  the  bridge  location,  and  v 
the  guiding  of  rafts,  steam-boats,  and  other  water-craft  safely  through  the  ^^^^ 
raft  sjmns,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constructed  iv 
maintained  at  the  expense  of  the  company  owning  said  bridge ;  and  the  said  straetn^ 
shall  be  at  all  tiqaes  so  kept  and  managed  as  to  offer  reasonable  and  proper rneaoiw 
the  passage  of  vessels  through  or  under  said  structure ;  and  for  the  safety  of  TeflNi 
passing  at  night  there  shall  be  displayed  on  said  bridge,  from  the  hours  of  vooeet^ 
sunrise,  such  lights  as  may  be  prescribed  by  the  Light-House  Board ;  and  theig 
structure  shall  be  changed  or  removed  at  the  cost  and  expense  of  the  owners  tbens 
from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the  ftee  Mj 
convenient  navigation  of  said  river ;  and  the  authority  to  e^ect  and  continoe  t/^ 
bridge  shall  be  subject  to  revocation  and  modification  when  the  public  good,  in  ^ 
judgment  of  the  Secretary  of  War,  so  requires,  without  any  expense  or  charge  to  tH 
united  States. 

Sec.  6.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  sot  V 
commenced  within  one  year  from  the  passage  of  this  act,  and  be  completed  in  tbi* 
years  from  the  same  date^  the  rights  and  privileges  hereby  granted  shall  cease  sodW 
determined. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeat  this  act  is  hereby  ezptwy  ^ 
served. 

Approved,  July  16,  1888. 


AN  AOT  aothorizing  the  Little  Rock  and  Alexandria  Railway  Company  to  maintain  and 
bridge  across  Bayou  D'Arbonne,  in  Loolslana. 

Be  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  Slaie$  of 
in  Congress  assembled,  That  the  Little  Rock  and  Alexandria  Railway  Cooiptny; 
Louisiana,  and  Arkansas,  a  corporation  duly  and  legally  organized  and  existing' 


pany.tj 
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der  and  by  virtae  of  the  lawn  of  the  States  of  Looisiana  and  Arkansas,  be,  and  is 
hereby  authorized  to  conMtrnct  and  maintain  a  bridge,  and  approaches  thereto^  over 
Bavoii  D'Arbonne,  in  Union  Parish^  Lonisiaua,  near  ibe  town  of  Farmerville,  at  the 
point  where  said  company's  line  of  railway  as<  now  projected  crosses  said  bayon,  or 
at  such  point  as  may  bo  selected  by  said  company.  Said  bridge  shall  be  constrncted 
to  provide  for  the  passage  of  railway  trains,  and  at  the  option  of  said  company  by 
which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  yehicles  of  all 
kinds,  for  the  transit  of  animals,  and  for  foot-passengers,  for  such  reasonable  rates  of 
toll  as  may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  )i.  That  if  said  bridge  over  the  said  Bayou  D'Arbonne  shall  be  constructed 
-with  unbroken  and  continuous  spans,  there  shall  be  at  least  one  span  of  a  height  of 
not  less  than  eighty  feet  above  low  water  or  fifty  feet  above  highest  water  measured 
to  the  lowest  part  of  the  superstructure  of  said  bridge,  and  said  span  shall  have  a 
clear  opening  of  at  least  one  nnndred  feet  between  the  piers,  measured  at  right  an- 
gles to  the  current  at  every  stage,  and  shall  be  over  that  portion  of  the  bayou  used 
by  boats  during  the  ordinary  stages  of  water ;  and  the  bridge  shall  be  at  right 
angles  to,  and  the  piers  parallel  with,  the  current  of  the  .bayou.  And  if  the  said 
bridge  over  said  Bayou  D'Arbonne  shall  be  constructed  as  a  draw-bridge,  the  draw 
or  pivot  shall  be  over  the  main  channel  of  thebayon  at  an  accessible  navigable  point, 
ana  the  opening  on  each  side  of  the  pivot^pier  shall  be  not  less  than  one  hundred  feet 
in  the  clear:  and  as  nearly  as  practicable  both  of  said  openings  shall  be  accessible  at 
all  stages  or  water,  and  the  s])ans  shall  bo  not  less  than  ten  leet  above  extreme  high 
water,  as  understood  at  the  point  of  location,  to  the  lowest  part  of  the  superstructure  of 
the  bridge,  and  the  piers  and  draw-rests  shall  be  parallel  with,  and  the  bridge  itself 
at  light  angles  to,  the  current  of  the  bayou  at  that  stage  of  the  bayou  which  is  most 
important  ior  navigation  j  and  no  riprap  or  other  outside  protection  for  imperfect 
foundations  shall  be  permitted  to  approach  nearer  than  four  feet  to  the  surface  of  the 
water  at  its  extreme  low  stage,  or  otnerwise  to  encroach  upon  the  channel-ways  pro- 
vided for  in  this  act.  Said  draw  shall  be  opened  promptly  upon  reasonable  signal 
for  the  passing  of  boats ;  and  said  compan^r  shall  maintain,  at  its  own  expense,  from 
sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
Board  may  prescribe. 

Sec.  3.  That  said  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  lor  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid 
for  the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridge, 
and  it  shall  ei\joy  the  rights  and  privileges  of  other  post-roads  in  the  United  States; 
and  equal  privileges  in  tne  use  of  said  bridge  shall  be  granted;  to  all  telegraph  com- 
panies ;  and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal- telegraph  purposes. 

SBC.  4.  That  if  said  bridge  erected  or  maintained  under  the  authority  of  this  act 
shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation  of  said 
bayou,  or  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct  such  navigation,  he 
Lb  hereby  authorized  to  cause  such  change  or  alteration  of  such  bridge  to  be  made  as 
will  effectually  obviate  such  obstruction ;  and  such  alteration  shall  be  made  and  all 
Buoh  obstructions  be  removed  at  the  expense  of  the  owner  or  owners  of  said  bridge : 
and  in  caseof  anyliti^tion  arising  from  any  obstruction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
may  be  brought  in  the  circuit  court  of  the  United  States  of  the  State  of  Louisiana  in 
whose  Jurisdiction  any  portion  of  said  obstruction  or  bridge  may  be  located :  Provided, 
That  nothing  in  this  act  shall  be  so  construed. as  to  repeal  or  modify  any  of  the  pro- 
visions of  law  now  existing  in  reference  to  the  protection  of  the  navigation  of  rivers, 
or  to  exeinpt  said  bridge  from  the  operation  of  the  same. 

Sec.  5.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
be  entitletl  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use. '  And  if  the  rate  of  compensation  can  not  be  agreed  upon  by 
the  parties,  the  same  shall  be  fixed  by  the  Secretary  of  War. 

Sec.  6.  That  the  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  bayou  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the 
said  company  or  corporation  shall  submit  to  the  Secretary  cf  War,  for  his  examina- 
tion and  approval,  a  design  and  drawings  of  said  bridge,  and  a  map  of  the  location, 
giving,  for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  bayou,  the  shore-lines  at  high  and  low  water,  the  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish 
snoh  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of 
the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
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Secretary  of  War,  the  bridge  ehall  not  be  commenced  or  built,  and  ahuiild  anr  ebinpi 
be  made  in  the  plan  of  said  bridge  during  the  progress  of  constraction,  bugIi  eban 
shall  be  subject  to  the  approval  of  the  Secretary  of  War,  and  said  stmctnre  shall » 
changed,  at  the  cost  and  expense  of  the  owners  thereof,  from  Ume  to  time,  u  C» 
gress  may  direct.,  so  as  to  preserve  the  free  and  convenient  navigation  of  said  bsjn; 
and  the  authority  to  erect  and  continue  said  bridge  shall  be  sobjeot  to  revocationM 
law  whenever  the  public  good  shall,  in  the  jodgmeut  of  Congress^  ao  require. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  coDstruction  of  the  hnkp 
herein  authorized  bo  not  commenced  within  one  year  and  completed  witbiD  tkm 
years  from  the  date  of  this  act  being  approved. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  heieby  ezpready» 
served. 

Approved,  July  16, 1888. 


AN  ACT  aathorising  the  construction  of  a  bridge  aorow  the  Hiaeonri  Birerat  ornoftrthedtjil 
Nebnwka  City,  NebraskA,  and  for  other  porpoees. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresentativee  of  the  United  States  ofAmmn 
in  Congress  aasemhled,  That  the  city  of  Nebraska  City,  Nebraska,  a  city  and  manidpd 
corporation  organized  under  the  laws  of  the  State  of  Nebraska,  its  snccessors  oria- 
si^s,  is  hereby  authorized  to  construct,  maintain,  and  operate  abridge  across tfai 
Missoari  River  at  Nebraska  City,  in  the  county  of  Otoe  and  State  of  Nebraska,  andii 
such  a  point  as  may  be  hereafter  selected  by  said  city,  it-s  successors  or  assigns, tfi 
at  least  one-third  of  a  mile  from  any  other  bridge,  as  shall  best  promote  the  paUk 
convenience  and  welfare  and  the  necessities  of  business  and  commerce,  and  sbov 
construct  a»d  maintain  the  accessory  works  necessary  to  secure  the  beat  pnicticaib> 
channel-way  for  navigation  and  to  confine  thefiow  of  the  waterto  a  permanent  chaoMi 
at  such  point,  and  also,  if  the  said  corporation,  its  successors  or  assigns,  shall  den 
it  for  the  best  interests  of  the  public  so  to  do,  to  lay  on  and  over  said  bridge  t  nil- 
way  track  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be  mi- 
structed  to  said  river  at  or  opposite  to  said  point ;  and  said  corporation,  its  sik- 
cessors  or  assigns,  shall  construct  and  maintain  ways  for  carriages,  wagons,  and  fir 
foot-passengers,  and  may  charge  and  receive  such  reasonable  toll  therelor  as  mat  lie 
approved  from  time  to  time  by  the  Secretary  of  War :  Provided,  That  said  bridge  •a' 
all  the  property  belonging  thereto  or  connected  therewith  may  be  constraeted, 
maintained,  and  used  as  a  combined  railway  and  wagon  bridge,  for  the  safe  and  ottt- 
venient  passage  of  wagons,  carriages,  stock,  steam,  cable,  and  street  cars,  foot-paaea- 
gers,  and'  all  road  travel,  or  as  a  wagon  bridge  alone,  for  the  safe  and  convenieit 
passage  of  wagons,  carriages,  stock,  and  foot-nassongers,  as  the  said  corpoTatioo,iu 
successors  or  assigns,  shall  elect,  as  hereinbefore  provided ;  but  if  tho  said  corpoit- 
tion,  its  successors  or  assigns,  shall  elect  to  build  a  combined  railroad  and  wt^o 
bridge,  thou  the  track  for  wagons,  carriages,  stock  and  foot-passengers  shall  not  be 
upon  the  same  space  as  that  used  for  railroad  track  and  cars. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  without  material  iuterfereoc' 
with  the  security  convenience  of  navigation  of  said  river  beyond  what  is  necetfUT 
to  carry  into  effect  the  rights  and  privileges  hereby  granted;  and  in  order  to  eeeoi* 
that  object  the  said  company  or  corporation,  its  successors  or  assigns,  shall  sabaii 
to  the  Secretary  of  War,  for  his  examination  and  approval,  a  design  and  dnv* 
ings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  miletbon 
and  one  mile  below  the  proposed  location,  the  topography  of  the  banks  of  the  riv9> 
the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  curraoto  tt 
all  stages,  and  the  soundings,  accuratelv  showing  the  bed  of  the  stream,  the  locatioB 
of  any  other  bridge  or  brid|^es,  and  shall  famish  such  other  information  as  may  here 
quired  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  until  the  suA 
plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  War  the  hridfte 
shall  not  be  built :  Provided,  That  said  bridge  shall  be  built  as  a  high  bridge  vitb 
unbroken  and  continnous  spans,  having  at  least  one  channel-span  of  not  less  thtf 
four  hundred  feet  clear  channel-way,  all  other  spans  over  the  water-way  to  have » 
clear  channel- way  of  not  less  than  three  hundred  feet,  and  all  spans  cQiall  havesckit 
head-room  of  not  less  than  fifty  feet  above  high-water  mark,  and  the  piers  ofsvi 
•  bridge  shall  be  .parallel  with  tho  current  of  said  river  and  the  bridge  itself  atriflit 
angles  thereto,  and  no  riprappingor  other  protection  for  imperfect  foundations  whiti 
win  lessen  the  required  water-way  shall  be  permitted;  and  said  company  or  cor- 
poration, its  successors  or  assigns,  shall  maintain,  at  its  own  expense,  from  saosetoii* 
til  sunrise,  such  lights  or  other  signals  on  said  bridge  as  tho  Light-House  Boaia 
shall  prescribe :  And  provided  aho,  That  if  said  company  or  corporation,  its  saQe» 
sors  or  assigns,  shall  elect,  as  is  hereinbefore  provided,  to  erect  a  combined  railw 
and  wagon  bridge,  then  all  railway  companies  desiring  to  use  said  bridge  shall  bsvt 
and  be  entitled  to  equal  rights  and  pri  viloges  in  the  passage  of  the  same,  and  in  t2i«  ^ 
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of  the  machinery  and  fixtaree  thereof,  and  of  all  the  approaches  thereto,  under  and 
upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  npon 
hearing  the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  npon  receiv- 
ing sach  plan  and  map  and  other  information,  and  npon  being  satisfied  that  a  bridge 
bnilt  on  sach  plan  and  with  snch  accessory  worlc  and  at  sach  locality,  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company,  its  snccessors  or  assigns, 
that  he  approves  the  same;  and  npon  receiving  snch  notification  the  said  company, 
its  SQOcessors  or  assigns,  may  proceed  to  an  erection  of  said  bridge,  conforming 
strictly  to  the  approved  plan  and  location ;  and  should  any  change  be  made  in  the 
plan  of  the  bridge  or  said  accessory  works  daring  the  progress  of  the  work  thereon, 
snob  change  shall  be  sabject  likewise  to  the  approval  of  the  Secretary  of  War ;  and 
in  case  of  any  litigation  arising  from  any  obstraction  or  alleged  obstruction  to  the 
free  navigation  of  said  river,  caused,  or  alleji^ed  to  be  caused,  by  said  bridge,  the  case 
may  be  brouffht  In  the  circuit  conrt  of  the  United  States  for  the  State  of  Nebraska  or 
the  State  of  Iowa,  in  whose  jurisdiction  any  portion  of  said  obstruction  or  bridge  may 
be  located. 

And  the  expense  of  altering  said  bridge  or  removing  any  obstructions  to  navi- 

fation  in  respect  thereof  shall  be  paid  by  the  owners  of  or  persons  controlling  said 
ridge. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed 
under  this  act  and  ao(^ording  to  the  terms  and  limitations  thereof,  shall  be  lawful 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroads  or  pablic  highways  leading  to  said 
bridge ;  and  said  bridge  shall  enioy  the  rights  and  privileges  of  other  post-routes  of 
the  United  States;  andtequal  privileges  in  the  use  of  said  bridge  shall  be  granted  to 
all  telegraph  companies ;  and  the  United  States  shall  have  the  right  of  way  across 
said  bridge  and  its  approaches  for  postal-telegraph  purposes;  and  Congress  reserves 
the  right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  freight 
and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal- 
telegraph  lines  across  said  bridge  as  the  Government  of  the  United  States  may  con- 
struct and  control. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  four 
years  from  the  date  thereof. 

Sec.  7.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act. 

Sec.  8.  This  act  shall  take  effect  and  bo  in  force  from  and  after  its  passage. 

Approved,  July  16, 1888. 


AN  ACT  to  anthorize  tho  Birmingham,  Selma  and  New  Orleans  Bailroad  Company  to  baild  a  bridge 
aorose  the  Tombigbee  Biver  in  Alabama. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreaentatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Birmingham,  Selma  and  New  Orleans  Railroad  Com- 
pany, a  corporation  created  and  existing  under  the  laws  of  Alabama,  be,  and  is  hereby, 
authorized  to  erect  and  maintain  a  bridge  across  the  Tombigbee  River,  at  snch  point 
between  Point  Jackson  and  Demopolis  as  shall  be  selected  by  said  railroad  company 
for  crossing  said  river  with  their  railroad  line,  the  said  bridge  to  have  a  draw-span, 
so  as  not  to  interfere  with  the  navigation  of  said  river:  Prot^idedt  That  any  bridge 
constructed  under  this  act  and  according  to  its  limitations  shall  be  a  lawful  structure, 
and  shall  be  known  and  recognized  as  a  post-route,  and  the  same  is  hereby  declared 
to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made  for  the  transmission 
over  the  same  of  the  mails,  the  troops,  and  munitions  of  war  of  the  United  States,  or 
for  through  passengers  or  freight  passing  over  said  bridge,  than  the  rate  per  mile  paid 
for  their  transportation  over  the  railroads  leading  to  the  said  bridge ;  and  equal  priv- 
ileges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and  telephone  com- 
panies; and  the  United  States  shall  have  the  right  of  way  across  said*  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sec  2.  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
at  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  currents, 
shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  until  he  approves  the 
plans  and  location  of  said  bridge  it  shall  not  be  built;  but  upon  the  approval  of  said 
[»lan  by  the  Secretary  of  War  the  said  comi>any  or  corporation  may  proceed  to  the 
erection  of  said  bridge  in  comformity  with  said  approved  plan,  and  shoald  any  change 
30  mado  in  the  plan  of  said  bridge  during  the  progress  of  tlie  work  thereon,  sacli 
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change  shall  be  subject  likewise  to  the  approval  of  the  Secretary  of  War.  Andtlia 
shall  be  displayed  on  said  bridge  from  sunset  to  saurise  aneh  lighte  or  other  ^u 
as  may  be  prescribed  by  the  Light-Hoose  Board. 

Sec.  3.  That  Congress  reserves  the  ri^ht  to  alter,  amend,  or  repeal  this  act  at  s 
time ;  and  that  if  at  any  time  navigation  of  said  river  shall  in  any  manner  bec^ 
strncted  or  impaired  by  the  said  bridge,  the  Secretary  of  War  shall  have  anthnit 
and  it  shall  be  his  duty,  to  require  the  said  railroad  company  to  alter  and  change  ll 
said  bridge,  at  its  own  expense,  in  such  manner  as  may  oe  proper  to  secore  freefi 
complete  navigation  without  impediment;  and  if  upon  reasonable  notice  to  ssidii 
road  company  to  make  snch  changes  or  improvements  the  said  company  fails  todoi 
the  Secretary  of  War  shall  have  authority  to  make  the  same  at  tne  expense  of  n 
company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ;  and  CengR 
shall  have  power  to  do  any  and  all  things  necessary  to  secore  the  free  narigsti«i 
the  said  river. 

Sec.  4.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  havav 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  traics 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasoui 
compensation  for  such  nse;  and  in  case  the  owner  or  owners  of  said  bridge  andtl 
several  railroad  companies,  or  any  of  them,  desiring  snch  nse,  shall  fail  to  amecfi 
the  sum  or  sums  to  be  paid,  and  upon  mles  and  conditions  to  which  each  shall  e« 
form  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  liyU 
Secretary  of  War  upon  a  nearlng  of  the  allegations  and  proofs  ef  the  parties. 

Sec.  5.  'i'hat  this  act  shall  be  null  and  void  if  actual  construction  of  tiiehrid| 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  f» 
years  from  the  date  thereof. 

Approved,  July  16, 1888. 


AN  ACT  to  aathorlze  the  constniction  of  a  bridge  aoroas  the  ICiasoari  Biver  and  to  eatablitfa  it « 

peat-road. 

Be  it  enacted  by  the  Senate  and  House  of  Bepreeentativei  of  the  United  State*  ofAwm 
in  Conorese  assembled,  That  it  shall  be  lawful  for  the  Chicago,  Oquaka  and  Ksm 
City  Short  Line  Railway  Company,  a  corporation  organized  under  the  laws  of  tl 
State  of  Illinois,  or  its  successors  or  assigns,  to  construct  a  bridge  across  the  Mi«os 
River  at  a  point  opposite  or  nearly  opposite  the  town  of  Parkville,  in  the  Statei 
Missouri ;  that  said  bridge  may  be  constructed  for  railway  and  postal  service,  «it 
single  or  double  tracks  for  railway  traffic,  and  which  shall  be  under  the  conditki 
and  limitations  hereinafter  specified. 

Sbo.  2.  That  said  bridge  shall  not  interfere  with  the  free  n avigation  of  said  mi 
beyond  what  may  be  necessary  to  carry  into  effect  the  rights  and  privileges  ben 
granted ;  and  in  case  of  any  litigation  arising  therefrom  snch  litigation  may  be  trie 
and  determined  by  any  circuit  court  of  the  United  States  whose  Jurisdiction  embnfl 
either  terminus  of  said  bridge. 

Sec.  3.  That  the  bridge  hereby  authorized  to  be  constructed  must  be  constraete 
either  as  a  draw-bridge  or  of  unbroken  spans.  If  constructed  of  unbroken  aptf 
then  it  shall  not  be  less  in  elevation  than  fifty  feet  above  extreme  hish  water  as  o 
derstood  and  determined  at  the  point  of  location,  to  the  hot  torn  chord  of  the  biidff 
Nor  shall  the  span  of  said  bridge  be  less  than  three  hund  red  and  fifty  feet  inlengtl 
and  the  piers  thereof  shall  be  parallel  with  the  current  of  the  river.  The  main  apf 
shall  be  over  the  channel  of  the  river  and  not  less  than  two  hundred  and  fifty  M^ 
length.  In  case  the  said  company  shall  elect  to  construct  said  bridge  as  a  draw-brid|( 
the  same  shall  be  constructed  as  a  pivot  draw-bridse,  with  a  draw  over  the  main  ckii 
nel  with  spans  not  less  than  two  hundred  feet  in  length  in  the  clear  on  each  aidef 
the  pivot-piers,  and  the  next  acUoining  spans  to  the  draw  shall  not  be  leas  thsQ  ^ 
hundred  feet,  and  the  said  span  shall  not  be  less  than  thirty  feet  above  low-vtf* 
mark,  and  not  less  than  ten  leet  above  extreme  high-water  mark,  measuring  fromtb 
bottom  chord  of  said  bridge ;  and  the  piers  of  said  bridge  shall  be  para  lief  witii  t!ii 
current  of  the  river  where  said  bridge  may  be  erected.  And  it  is  further  proTida 
that  said  draw  shall  open  promptly  upon  proper  signal  for  the  passage  of  boats. 

Sec.  4.  That  any  bridge  construe  ted  under  this  act  shall  be  a  lawful  strnctarcas^ 
shall  be  known  as  a  post-road,  and  the  same  is  hereby  declared  to  be  a  post-road,  of0 
which  no  higher  charge  shall  be  made  for  the  transmission  of  mails,  troops,  and  w» 
nitlons  of  war  of  the  Government  of  the  United  States,  or  for  passenger  or  ft^ 
passing  over  the  same,  than  the  rate  per  mile  charged  for  their  transportation  ord 
the  railroad  or  public  nighways  leading  to  the  said  bridge  and  equal  privileges  in  tki 
nse  of  said  bridge  shall  be  granted  to  all  telegraph  companies.  The  United  Stft" 
shall  have  also  the  right  of  way  over  said  bridge  for  postal-telegraph  purposes. 

Sxo.  5.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  entitled  ^ 
equal  rights  and  privileges  in  using  the  same,  of  the  machinery  and  fixtures  theie^ 
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leloDging,  and  also  of  the  approaches  thereto,  npon  saoh  terms  and  conditions  as 
hall  be  prescribed  by  the  Secretary  of  War  npon  hearing  the  allegations  and  proofs 
>f  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agree 
ipon  saoh  terms  and  conditions. 

Sbc.  6.  That  the  said  railway  company  before  entering  npon  the  constrnction  of 
inch  bridge  shall  sabmit  to  the  Secretary  of  War  plans  and  drawings  of  snch  strnct- 
ure,  together  with  a  map  of  the  location  thereof,  for  one  mile  above  and  one  mile  be- 
ow  said  location,  the  topography  of  the  banks  of  the  river,  the  shore  lines  at  high 
md  low  water,  the  direction  and  strength  of  the  current  of  said  river  at  all  stages 
>f  water,  showing  also  the  bed  of  the  river  and  the  channel,  with  snch  other  and 
iirther  information  as  the  Secretary  of  War  may  require,  which  said  drawings  and 
>ther  information  aforesaid  shall  be  examined  by  him,  and  if  he  shall  approve  the 
lame,  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  said  com- 
pany may  then  proceed  to  the  erection  of  said  bridge.  The  Secretary  of  War  may 
nake  such  alterations  in  snch  plans  as  he  may  deem  necessary  to  the  better  protec- 
tion of  navigation ;  and  snch  alterations  shall  be  adopted  by  said  railway  company, 
rhe  said  railway  company  may,  at  any  time,  make  any  alterations  deemed  advisable 
x>  be  made  in  said  bndge,  bat  most  first  sabmit  snch  proposed  alterations  to  the  Sec- 
retary of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized ; 
wd  all  expense  attending  any  such  changes  shall  be  paid  by  the  company. 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constructed  shall  be  so  kept  and 
nanaged  at  all  times  as  to  albrd  proper  means  and  ways  for  the  passage  of  vessels 
inder  it  both  by  day  and  night.  There  shall  be  displayed  on  said  bridge  from  sunset 
io  sunrise  such  lights  and  signals  as  may  be  directed  by  the  Secretary  of  War.  And 
inch  changes  may  be  made  uom  time  to  time  in  the  structure  of  said  bridge  as  the 
Secretary  of  War  may  direct  at  the  expense  of  said  railway,  in  order  the  more  effect- 
[xally  to  preserve  the  free  navigation  of  said  river ;  or  the  said  structure  shall  be  al- 
together removed,  if  in  the  Judgment  of  the  Secretary  of  War,  the  public  good  may 
require  such  removal,  and  without  expense  or  charge  to  the  United  States. 

Sbc.  6.  That  this  act  shall  be  null  and  void,  unless  actual  construction  of  the 
bridge  herein  authorized  be  commenced  within  one  year  and  completed  within  three 
Shears  from  the  date  of  this  act  being  approved. 

Sec.  9.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Received  by  the  President  July  5, 1888. 

[Note  by  the  Depaktmbnt  of  State.— The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  been 
returned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  time 
prescribed  by  the  Constitution  of  the  United  States,  has  become  a  law  without  his 
approval.  ] 


AN  ACT  making  appropr  ifttionii  to  provide  for  the  expeiuesof  the  goveinment  of  the  DIstHot  of 
Colambia  for  the  fiscal  year  ending  Jime  thirtieth,  eighteen  hundred  and  eighty-nine,  and  for  other 
parposea. 

Be  it  enacted  by  the  Senate  and  House  of  Sfpreeeniaiivee  of  the  United  States  of  America 
in  Congress  assembled^  That  the  half  of  the  following  sums  named,  respectively,  is 
hereby  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated, 
and  the  otner  naif  out  of  the  revenues  of  the  District^f  Columbia,  for  the  purposes  fol- 
lowing, being  the  estimated  expenses  of  the  government  of  the  District  of  Columbia 
for  the  fiscal  year  ending  June  thirtieth,  eighteen  hundred  and  eighty-nine,  namely : 

FOR  SAIAEIfiS  AKD  CONTINGENT  EXPENSES. 

For  EXECUTIVE  office  :  For  «  •  •  one  Engineer  Commissioner,  nine  hundred 
and  twenty-four  dollars  (to  make  salary  five  thousand  dollars). 

WASHINGTON  AQUEDUCT. 

For  engineering,  maintenance,  and  general  repairs,  twenty  thonsand  dollars. 
Approved,  July  18, 1868. 


AN  ACT  aathorisins  the  Mineimippi  and  Loniaiana  Bridge  and  Railroad  Company  of  Natches,  Ifia- 
siflsippl,  to  conatmct  a  bridge  over  the  Hiasiasippi  Hirer  at  or  near  Natchez,  Miasiasippi. 

Be  it  enacted  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America 
in  Congress  assembled.  That  the  Mississippi  and  Louisiana  Bridge  and  Railroad  Com- 
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Sany  of  Natchez,  Mississippi,  a  corporatioQ  duly  incorporated  nnder  the  laws  of  &» 
tate  of  Mississippi,  be,  and  they  are  hereby,  authorized  to  constract,  maintain,  ni 
use  a  railroad  bridge  ever  the  Mississippi  River  at  or  near  Natchez  at  aiieh  poitt 
selected  by  them  as  the  most  suitable. 

Sec.  2.  That  said  bridge  may  be  constrnoted  of  continuous,  unbroken  spaasi  or  ■ 
a  cantilever  or  suspension  bridge,  or  a  combination  of  these  systema,  together  «^ 
such  improvements  as  science  and  practical  experience  may  suggest  and  aa  ahslihi 
deemed  best,  and  to  cross  said  river  at  right  angles  to  the  eurrent  thereof,  and  to  hi 
supported  on  iron  cylinders  filled  with  concrete  or  other  material,  with  a  aopenlna- 
ure  of  masonry  or  iron  piling,  or  a  combination  of  masonry  and  iron  piling,  or  sack 
other  approved  modes  of  support  for  the  superstructure  as  may  be  deemed  beslL 

Sec.  3.  That  the  maiu  ohanneLspan  shall  not  be  less  than  seven  hundred  feet  viii 
in  the  clear,  to  be  placed  at  right  angles  to  the  direction  of  the  current,  and  that  iht 
spans  on  either  side  of  and  next  to  the  main  span  shall  not  be  less  than  six  handiid 
feet  in  clear  width,  and  that  the  height  in  the  clear  of  the  spans  and  the  Icwatiaa  d 
the  piers  shall  be  approved  by  the  ftecretarv  of  War  before  the  bridge  la  oonatnictei: 
Provided,  That  the  height  of  said  span  shall  not  be  less  than  seventy-five  feet. 

Seo.  4.  That  the  piers  of  the  spans  shall  be  built  parallel  with  the  current  at  thatstagi 
of  the  river,  and  that  no  ripraps  will  be  permitted  in  the  channel- way  of  the  openi]^ 

Sec.  5.  Tnatsaid  Mississippi  and  Louisiana  Bridge  and  Railroad  Company  shall  cxti 
due  notice  by  publication  for  one  week  in  one  or  more  of  the  newspapers  in  the  ava 
of  Pittsburgh,  Cincinnatti,  Louisville,  Saint  Louis,  Memphis,  Natchez,  and  Kev 
Orleans,  and  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approvil 
a  design  and  drawings  of  the  bridge  and  piers,  and  the  map  of  the  location,  givia^ 
for  the  space  of  three  thousand  feet  both  above  and  below  the  site  of  the  proposed 
bridge,  the  topography  of  thot  banks  of  the  river,  and  the  shore-lines  at  high  and  Iw 
water.  There  shall  also  accompany  the,  maps  or  drawings  a  profile  of  the  bottoac^ 
the  river  for  one  thonsand  feet  above  and  below  the  site  of  the  proposed  bridge,  tna 
the  soundings  as  made  by  the  United  States  Engineers  of  the  Mississippi  River  Co» 
mission,  or  by  it>8  own  engineers,  and  also  to  show  accurately  at  the  crossing  poi^ 
and  location  of  the  piers  an  exact  profile,  and  also  to  show  over  the  whole  spac«  fi 
one  thousand  feet  above  and  below  the  location  of  the  proposed  bridge  the  force  aai 
direction  of  the  currents  at  low  water,  at  high  water,  and  at  one  intermediate  su^e, 
and  the  highest  and  lowest  water-mark  for  the  years  eighteen  hundred  and  ei^htr- 
two,  eighteen  hundred  and  eighty-three,  eighteen  hundred  and  eighty-fonr  and  ei|^- 
een  huDdre<l  and  eight^'-five,  at  Natehez,  Mississippi. 

Sec.  6.  That  said  maps  and  drawings  shall  be  submitted  to  the  Secretary  of  VTir, 
with  such  other  information  as  he  may  desire,  subject  to  such  modifications,  changest 
or  improvemente  as  may  be  suggested  by  him. 

Sec.  7.  That  the  maps  and  drawings  shall  be  open  to  public  inspection  at  theofiee 
of  the  Secretary  of  War,  and  a  duplicate  thereof  at  the  office  of  the  Mississippi  aai 
Louisiana  Bridge  and  Railroad  Company,  at  Natehez,  Mississippi^  of  which  dne  noliec 
shall  be  given  by  publication  in  one  or  more  of  the  newspapers  in  the  cities  of  N«v 
York,  Washington,  Philadelphia,  Baltimore,  Pittoburgh,  Cincinnati,  Loniaville,  Saint 
Louis,  Memphis,  Natehez,  and  New  Orleans. 

Sec.  8.  That  all  parties  owning  or  operating  said  bridge  shall  maintain,  at  thei 
own  expense,  from  sunset  to  sunrise^  such  lights  on  said  bridge  as  may  be  i-equiwd 
by  the  Light-House  Board  for  secunty  of  navigation,  and  shall,  in  atiy  event,  maia- 
tain  all  lighte  necessarv  for  the  security  of  navigation. 

Sec.  9.  That  the  bridge  constructed  under  this  act  shall  be  a  lawful  stmetare,  ai^ 
shall  be  known  and  recognized  as  a  post-ronte  for  the  transmission  of  mails,  mili- 
tary, and  munitions  of  war  of  the  United  States,  as  well  as  all  merchandise  sad 
property ;  and  in  case  of  any  unlawful  obstruction  of  said  river  created  bv  the  coa- 
struction  of  said  bri<]^e,  the  cause  or  question  arising  may  be  tried  before  the  cireoit 
court  of  the  United  States  for  Mississippi  or  Louisiana,  in  whose  jurisdiction  any  por- 
tion of  said  obstruction  or  bridga  is  located ;  and  equal  privileges  in  the  uae  of  ssii 
bridge  shall  be  granted  to  all  telegraph  companies ;  and  the  United  States  shall  hsTv 
the  right  of  way  across  said  bridge  and  its  approaches  for  i>ostal  telegraph  pniposes- 

Sec.  10.  That  the  bridge  hereby  author! zea  may  be  constructed  for  the  passage  oi 
wagons  and  other  vehicles,  and  of  foot-passengers,  or  animals  of  any  description,  bst 
the  rates  of  toll  therefor  shall  be  approved  by  the  Secretary  of  War,  and  may  b« 
fixed  by  him  from  time  te  time  at  sucn  reasonable  amoants  as  he  may  determine;  sad 
all  railroad  companies  wishing  to  use  said  bridge  for  the  passs^e  of  their  trains  shal 
have  the  right,  on  such  terms  as  may  be  agreed  upon  between  the  owners  of  said 
bridge  &nd  the  companies  or  persons  applying  to  use  the  same ;  and  if  any  di8agTS^ 
ment  shall  arise  between  the  parties  as  to  the  terms,  the  same  shall  be  finally  deKo- 
mined  by  the  Secretary  of  War. 

Sec.  11.  That  the  right  te  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  if  the  Secretary  of  War  shall  at  any  time  deem  it  necessary  in  the  pablk 
interest  to  cause  said  bridge,  or  any  part  thereof,  to  be  altered  in  any  respect,  ikt 
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Bame  shall  be  done  at  the  cost  of  the  parties  owning  or  controUiiig  said  bridge ;  and 
any  litigation  in  regard  to  said  bridge  may  be  had  in  the  circuit  coart  of  the  United 
States  for  Mississippi  or  Louisiana,  within  whose  jurisdiction  the  bridge,  or  any  part 
tiiereofy  is  loeated. 

Sbo.  12.  That  if  the  construction  of  said  bridge  is  not  commenced  in  two  years  from 
the  passage  of  this  act,  and  completed  in  five  years  thereafter,  all  rights  hereby  con- 
ferred shall  cease  and  determine. 

Approved,  July  19, 1888. 


AN  ACT  aathorizinic  t)ie  oonstniotion  of  a  bridge  acroas  Flint  River  in  the  State  of  Georgia. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepreeeniativee  of  the  United  States  of  America 
in  Congress  assembled^  That  the  assent  of  Congress  is  hereby  civen  to  the  Amerlcus, 
Preston,  and  Lumpkin  Bailroad  Company,  an  organization  incorporated  under  the 
laws  of  the  State  of  Qeorgia,  its  successors  and  assigns,  to  construct  and  maintain  a 
bridge  over  Flint  Biver,  in  the  State  of  Qeorgia. 

Sbc.  2.  That  said  bridge  shall  be  a  draw-bridge,  to  consist  of  two  spans  of  forty 
feet  on  each  side,  and  a  draw  of  one  hundred  and  eighty-four  feet  in  the  centre  of  the 
stream ;  the  spans  shall  not  be  less  than  thirty-eight  feet  above  low-water  mark : 
Provided,  That  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
the  navigation  of  said  river,  he  is  hereby  authorized  to  cause  such  change  or  altera- 
tion of  said  bridge  to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all 
such  obstructions  shall  be  removed,  and  alterations  made  at  the  expense  of  the  owner 
or  owners  of  said  bridge. 

Sec.  3.  That  any  br^ge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over 
the  railroads  or  public  nich ways  leading  to  said  bridges;  and  they  shall  eqjoy  the 
rights  and  privileges  of  other  poet-roads  of  the  United  States.  And  equal  privileges 
in  the  use  of  said  uridee  shall  be  granted  to  all  telegraph  companies,  and  the  United 
States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal 
telegraph  purposes. 

Sec.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  regu- 
lations for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall 
prescribe;  and  to  secure  that  obiect  said  company  or  corporation  shall  submit  to  the 
Secretary  of  War  a  design  and  drawing  of  said  bridge,  for  his  examination  and  ap- 
proval, and  a  map  of  its  location,  and  shall  furnish  such  other  information  as  maj^  be 
required  for  a  full  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
shall  be  subject  to  said  rules  and  regulations  as  may  be  prescribed  by  the  Secretary 
of  War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secre- 
tary of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
any  change  be  made  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of 
construction,  such  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
therein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Approved,  July  19, 1888. 


AK  ACT  to  antliorize  tho  hoilding  of  a  railroad  bridge  at  Fort  Smith,  Arkansas. 

Be  it  enacted  by  the  Senate  aud  House  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  Fort  Smith,  Paris  and  Dardanelle 
Railway  Company,  a  corporation  organized  under  the  laws  of  the  State  of  Arkansas, 
to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Arkansas  River, 
at  a  point  on  said  river  at  or  near  the  city  of  Fort  Smith,  in  the  state  of  Arkansas, 
and  to  lay  on  and  over  said  bridge  a  railroad  track  or  tracks  for  the  more  perfect  con- 
nection of  any  railroad  or  railroads  that  are  or  shall  hereafter  be  constructed  to  the 
said  river,  on  either  or  both  sides  thereoi^  at  or  opposite  said  point,  under  the  limita- 
tions and  conditions  hereinafter  provided:  said  bridge  shall  be  constructed  to  provide 
for  the  passage  of  railway  trains,  and,  at  tne  option  of  the  builders  and  owners  thereof^ 
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mav  be  ased  for  the  passa^ce  of  wagons  and  vehicles  of  all  kindSy  for  the  tranntofiei- 
mals  of  all  kinds,  and  for  foot-passengers  for  snch  reasonable  rates  of  toll  ai  my  be 
approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  ahiHb 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  poet-route,  upon  vliick 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  oiik^ 
troops,  and  the  munitions  of  war,  or  other  property  of  the  United  States,  thaaiki 
rate  per  mile  paid  for  the  transportation  of  the  same  over  the  railroads  or  po^ 
highways  leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  priTilegaif 
other  po^-roads  in  the  United  States.  Equal  privileges  in  toe  use  of  said  imff 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  htTethi 
right  of  way  across  said  bridge  and  its  approaches  for  postal-telegraph  purposes 

Sec.  3.  That  tho  said  bridge  shall  be  constructed  with  a  draw  or  pivot  span  wbid 
shall  be  over  the  main  channel  of  the  river  at  an  accessible  navigable  point, lu^^t^ 
openings  on  each  side  of  the  pivot  pier  shall  not  be  less  than  one  hundred  and  isj 
feet  in  the  clear,  and,  as  nearly  as  practicable,  both  of  said  openiDgs  shall  be  seen* 
ble  at  all  stages  of  water ;  that  the  spans  be  not  less  than  ten  feet  above  extras 
high-watermark,  as  understood  at  tne  i>oint  of  location,  to  the  lowest  petntof  ih 
superstructure  of  said  bridge ;  that  the  piers  and  draw  rests  of  said  bridge  shall  te 
built  parallel  with  the  current  at  that  stage  of  the  river  which  is  most  importaatte 
navigation,  and  the  bridge  itself  at  right  angles  thereto;  and  that  no  riprap  or  ote 
outside  protection  for  imperfect  foundations  be  x>ennitted  to  approach  nearer  tbfi 
four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otnerwise  to  encroa^ 
upon  the  channel- ways  provided  for  in  this  act :  PravidM,  That  said  draw  ahall  b 
opened  by  the  company  or  persons  owning  said  bridge  upon  reasonable  signal  fartbe 
passage  of  boats ;  and  there  shall  be  maintained,  at  the  expense  of  the  owneratbena^ 
from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-Haas 
Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  haTe,»i 
be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  ^ais 
over  the  same,  and  over  the  approaches  to  the  same,  upon  payment  of  a  leaaonaUe 
compensation  for  such  use ;  and  m  case  the  owner  or  owners  of  said  bridge,  and^ 
several  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  aeieea|« 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  which  each  sbail  perftis 
in  usingsaid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Sas^ 
tary  of  War  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  taitt 
and  located  under  and  subject  to  the  regulations  for  the  security  of  said  river  aajte 
Secretary  of  War  shall  prescribe :  and  to  secure  that  object  the  owner  or  owners  tbeNS 
shall  submit  to  the  Secretary  or  War,  for  his  examination  and  approval,  adesigBf|* 
drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  space  of  one  nw 
above  and  one  mile  below  the  proposed  location^  the  topography  of  the  banks  of  tv 
river,  the  shore-line  at  high  or  low  water,  the  direction  and  strength  of  the  eaneoti^ 
all  stages^  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  theloeatioa 
of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  ben- 
quired  for  the  full  and  sati^actory  understanding  of  the  subject ;  and  until  snch  pi* 
and  location  of  the  bridge  are  approved  by  the  Secretary  of  War,  the  bridge  >li'^^^ 
be  commenced  or  built ;  and  should  any  change  be  made  in  the  plan  of  said  briogi 
during  the  progress  of  construction,  such  change  shall  be  subject  to  the  approvv*^ 
the  Secretary  of  War. 

Sec.  6.  That  the  right  1x>  alter,  amend,  or  repeal  this  act  is  hereby  expreealf  ^ 
served,  and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  remoTw* 
the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  tW 
the  public  interests  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bw 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  ^ 
years  from  the  date  thereof.  And  if  any  litigation  shall  arise  in  regard  to  said  briof 
under  the  provisions  of  this  act,  the  same  shall  be  had  in  the  circuit  court  of  the  Uoi^ 
States  in  whose  jurisdiction  the  bridge  or  any  part  thereof  is  located. 

Approved,  July  19,  1888. 


AN  ACT  toaathorlzethecoDstractionof  a  bridge  acroas  the  HUaoari  River  betwees  Clay  ^^ 
and  Jackson  Connty,  Misaoari,  at  a  point  to  bo  aelected  conaiatent  with  the  intereata  of  rifera*^ 
gallon  between  Kanaaa  City,  Miaaouri,  and  a  point  within  Are  milea  below  aaid  city. 

Be  it  enacted  by  the  Senate  and  House  of  J^epresentaiivea  of  the  UMted  States  ofA9f^ 
in  Congress  assemhUdj  That  the  Randolph  and  Kansas  City  Bridge  Comnany, »  ^  | 
poration  duly  created  and  existing  under  and  bv  virtue  of  the  laws  of  t-ne  S^*^^^  i 
Missouri,  its  successors  or  assigns,  be,  and  are  hereby,  authorized  to  constroet  ^ 
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aaintai^  a  bridse  and  approaches  thereto  across  the  Missouri  River,  between  Clay 
)oanty  and  Jackson  County,  in  the  State  of  Missouri,  at  some  i>oint  at  least  one- 
bnrth  of  a  mile  from  any  other  bridge,  to  be  selected  consistent  with  the  interests  of 
iver  navigation  between  Kansas  City,  Missouri,  and  a  point  within  five  miles  below 
aid  city.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
rains,  wagons,  and  vehicles  of  all  kinds,  steam  and  street  cars,  animals,  foot-pas- 
lengers,  and  for  all  road  travel,  for  sach  reasonable  rates  of  toll  and  under  such  reason- 
able rules  and  regulations  as  may  be  prescribed  by  said  corporation,  its  successors  or 
issigne,  and  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  *2»  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be  a 
awful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which  also 
lo  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
;roops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
he  transportation  dver  the  railroad  or  public  highways  leading  to  the  said  bridge, 
ind  it  shall  enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States; 
ind  equal  privileges  in  the  use  of  said  bridge  shall  bo  granted  to  all  telegraph  com- 
>anie6 ;  and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its 
approaches  for  postal-telegraph  purposes. 

Sbc.  3.  That  said  bridge  shall  be  oonstrneted  as  a  ponton  draw-span  bridge,  and 
ihall  contain  a  ponton  draw-span  of  not  less  than  four  hundred  feet  in  length,  which 
Iraw-span  shall  be  maintained  over  the  main  channel  of  the  river  at  an  accessible 
ind  navigable  point,  and  the  piers  of  said  bridge  shall  be  paralled  with,  and  the 
3ridge  itself  at  right  angles  to,  the  current  of  the  river:  Provided^  aUOy  That  said 
Iraw  shall  be  opened  promptly  by  said  company,  upon  reasonable  si^al  for  the  pass- 
age of  boats  or  rafts,  and  said  company  or  corporation  shall  maintain,  at  its  own  expense, 
'rom  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light-House 
3oard  shall  prescribe.  No  bridge  shall  be  erected  or  maintained  under  the  author! tjr  of 
ihisact  which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
)f  said  river,  and  if  any  bridge  erected  under  such  authority  shall,  in  the  opinion  of 
tho  Secretary  of  War,  obstruct  such  navigation,  he  is  hereby  authorized  to  cause 
inch  change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such 
obstruction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be  re- 
moved at  the  expense  of  the  owner  or  owners  of  said  bridge ;  and  in  case  of  any  liti- 
gation arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of 
»aid  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  ma^  be  brought  in 
:he  district  court  of  the  Unit'Cd  States  of  the  State  of  Missouri  in  which  any  portion 
>f  said  obstruction  or  bridge  may  be  located :  Provided  furtherf  Th.it  nothing  in  this 
let  shall  bo  so  construed  as  to  repeal  or  modify  any  of  the  provisions  of  law  now  ex- 
sting  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt  this 
>ridge  from  the  operation  of  the  sama 

Skc.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
ic  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  or 
;ar8  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
:omi)ensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
leveral  railroad  companies,  or  any  one  of  them,  desiring  such  use  shall  fail  to  agree 
ipon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
;he  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
ind  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
sompany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridee,  and  a  map  of  tho  location,  giving,  for 
;he  space  of  one-half  mile  above  and  one-half  mile  below  the  proposed  location,  the 
topography  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  tho  di- 
rection and  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  show- 
ing the  bed  of  the  stream,  the  location  of  any  other  bridge  or  bridgei^^  and  shall  furnish 
mch  other  information  as  may  be  required  for  a  full  and  satisfactory  understanding 
>f  the  subject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the 
Secretary  of  War  the  bridge  shall  not  be  built;  and  shotdd  any  change  be  made  in 
the  plan  of  said  bridge  dnring  the  progress  of  construction,  such  change  shall  be  sub- 
ject to  the  approval  of  tho  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 
A.nd  the  right  to  require  any  changes  in  said  structure  or  its  entire  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  re<}uires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
lierein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
fears  from  the  date  thereof. 

Approved,  July  23,  18B8. 
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AN  ACT  to  aathoiise  the  conBtniotion  of  a  bridge  acroas  the  ArkuuM  BH-ar  ai  or  b« 
Landing*  Linoohi  Coonty,  Arkansas. 

Be  it  enacted  hy  the  Senate  and  Bouse  of  Bepresentativet  of  the  United  Sialee  of  iwna 
in  Congress  assembled,  That  it  shall  be  lawful  for  the  KaDsas  City,  Arkauaas  aadKsi 
Orleans  Railway,  a  corporatioa  organized,  chartered,  and  duly  perfected  under  ie< 
in  fall  accordance  with  the  statutes  of  the  State  of  Arkansas,  or  its  aaccessonorift 
sirens,  to  construct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  Aibfr 
sas  River,  at  a  point  on  said  river  at  or  near  Cummiugs'  Lauding,  Lincoln  CoQDtj,ii 
the  State  of  Arkansas,  and  to  lay  on  and  over  said  bridge  a  railroad  track  or  traebii 
the  more  perfect  connection  of  any  railroad  or  railroads  that  are  or  shall  hereafta 
be  constructed  to  the  said  river,  on  either  or  both  sides  thereof,  at  or  opposite  ok 
point,  under  the  limitations  and  conditions  hereinafter  provided  ;  said  bridge  sbl 
be  constructed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  oCib 
builders  and  owners  thereof!  may  be  used  for  the  passase  of  wagons  and  vehickio 
all  kinds,  for  the  transit  of  animals  of  all  kinds,  and  for  foot-passengers  for  nd 
reasonable  rates  of  toll  as  may  be  approved  from  time  to  time  by  the  Secretary « 
War  as  to  railway  trains;  and  as  to  wagons,  vehicles,  animals  and  foot-passengfn 
snch  rates  as  may  be  provided  by  the  laws  of  the  State  of  Arkansas. 

Sec.  2.  That  any  bridge  built  under  this  act  is  subject  to  its  limitations,  abill  ki 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  wUcI 
also  no  higher  charge  shall  be  made  &r  the  transmission  over  the  same  of  the  mifli 
troops,  and  the  munitions  of  war,  or  other  property  of  the  United  States,  thandi 
rate  per  mile  paid  for  the  transportation  of  the  same  over  the  railroad  or  pablio  hiti 
ways  leading  to  the  said  bridge,  and  it  shall  enjoy  the  rights  and  privileges  of  otho 
post-roads  in  the  United  States.  Eqnal  privileges  in  the  use  of  said  bridge  skill ti 
granted  to  all  telegraph  companies;  and  the  united  States  shall  have  the  righto 
way  across  said  bridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  3.  That  said  bridge  shall  be  constructed  with  a  draw  or  pivot-spao,  wkid 
shall  be  over  the  main  channel  of  the  river,  at  an  accessible  navigable  point)  tM 
the  openings  on  each  side  of  the  pivot-pier  shall  be  of  snch  width  as  the  Serretn; 
of  War  shall  prescribe,  and  as  nearly  as  practicable,  both  of  said  openings  shall  k 
accessible  at  all  stages  of  water ;  that  the  spans  shall  be  of  such  height  above  a 
treme  high-water  mark,  as  understood  at  the  point  of  location,  to  the  lowest  poiiiel 
the  superstructure  of  said  bridse  as  may  be  directed  by  the  Secretary  of  War  in  th 
interests  of  navigation ;  that  the  piers  and  draw  rests  on  said  bridge  shall  be  boil' 
parallel  with  the  current  at  that  stage  of  the  river  which  is  most  important  for  hit 
igation,  and  the  bridge  itself  at  right  angles  thereto;  and  that  no  riprap  orotta 
outside  protection  for  imperfect  foundations  be  permitted  to  approach  nearer  tb« 
four  feet  to  the  surface  of  the  water  at  its  extreme  low  stage,  or  otherwise  to  eoefMa 
upon  the  channel- ways  provided  for  in  this  act:  ProvwSd,  That  said  drawaballki 
opened  by  the  company  or  persons  owning  said  bridge  upon  reasonable  signal  fortbj 
passage  of  boats ;  and  there  shall  be  maintained,  at  the  expense  of  the  owners  theretfi 
from  snnset  till  sunrise,  such  lights  or  other  signals  on  said  bridjEe  as  the  Ligli^ 
House  Board  shall  prescribe. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridee  shall  have,  and^ 
entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  ots 
the  same,  and  over  the  approaches  to  the  same,  upon  payment  of  a  reasonable  cos 
pensation  for  snch  use ;  and  in  case  the  owner  or  owners  of  said  bridse,  and  tbe^' 
era!  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  Agne  sp^ 
the  sum  or  sums  to  be  paid,  and  npon  rules  and  conditions  which  each  sbaU  perfrfi 
in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  liy  the  Scci» 
tary  of  War  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  bi3 
and  located  under  and  subject  to  the  regulations  for  the  seouritv  of  said  river  as  tH 
Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  tne  owner  or  owntf 
thereof  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  appioTilii 
design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for  the  spaces 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  tkt 
banks  of  the  river,  the  shore-line  at  high  or  low  water,  the  direction  and  strenglk* 
the  currents  at  all  stages,  and  the  soundings,  actually  showing  the  bed  of  thesttttA 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  infonostiff 
as  may  be  required  for  the  full  and  satisfactory  understanding  of  the  subject;  •* 
until  such  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  Wtf* 
the  bridge  shall  not  be  commenced  or  built,  and  should  anv  change  be  made  in  v 
plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  sobj^^ 
to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expreslfj^ 
served,  and  the  right  to  require  any  changes  in  said  structure,  or  its  entire  tea^ 
at  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  d** 
that  the  public  interest  requires  it,  is  also  expressly  reserved. 
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Ssc.  7.  That  this  act  shall  be  null  and  void  if  actual  construe tiou  of  the  bridge 
erein  authorized  bo  not  coounenoed  within  eighteen  months  and  completed  withm 
»ur  years  from  the  date  thereof. 

Approved,  July  24, 1888. 


iXr  ACT  to  aathorize  the  boilUing  of  a  bridge  aoroos  the  Hlaaissippl  River  at  Wabaaba,  Minoeaota. 

Me  it  enacted  by  ihe  Senate  and  House  of  Bepreeentatives  of  the  United  Siatee  of  America 
t.  Congrese  aeaembledy  That  the  city  of  Wabasha,  in  the  State  of  Minnesota,  be,  and 
\  hereby,  authorized  to  construct  and  maintain  a  bridge  for  the  passage  of  vehicles 
€  all  kinds,  animals,  and  foot-passengers,  across  that  part  of  the  Mississippi  River 
ftst  of  the  main  channel  of  said  river,  at  a  point  opposite  or  nearly  opposite  the 
bid  city  of  Wabasha,  and  to  charge  for  such  use  such  reasonable  rateis  of  toll  as 
lay  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sbo.  2.  That  any  bridge  constructed  under  this  act  and  according  to  its  limitations 
mail  be  a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon 
'  hich  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  for  the 
lails,  the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per 
lile  paid  for  their  transportation  over  railroads  or  public  highways  leading  to  said 
ridge ;  and  the  United  States  and  all  companies  and  individuals  shall  havo  the  rip^ht 
r  way  for  telegraph,  postal-telegiaph,  ana  telephone  purposes  across  said  bridge. 

Sec.  3.  That  any  bridge  authorized  to  bo  constructed  under  this  act  shall  bo  built 
nd  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
aid  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
ompany  or  corporation  shall  submit  to  the  Secretary  of  War.  for  his  examination 
^nd  approval,  a  design  and  drawings  of  the  bridse,  and  a  map  oi  the  location,  giving, 
or  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
■aphy  of  the  banka  of  the  river,  the  shore>lines  at  high  and  low  water,  the  direction 
^Dd  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
»ed  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
ktlier  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
abject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
etary  of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
jay  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
ooh  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War;  and  in  case  of 
xky  litigation  arising  from  any  obstruction  or  alleged  obstruction  to  the  free  naviga- 
ion  of  said  river,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be 
wrought  in  the  circuit  court  of  the  United  States  within  whose  jurisdiction  said 
»ridge  or  any  portion  thereof  may  be  located. 

Sec.  4.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
erved,  and  the  right  to  require*  any  changes  in  said  structure,  or  its  entire  removal, 
^t  the  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
hat  the  public  interest  requires  it,  is  also  expressly  reserved. 

Skc.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
lerein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
firom  the  date  hereof. 


Approved,  July  24,  1888. 


tK  ACT  to  aathorize  the  oonstrnctioii  of  a  railroad,  wagon,  and  foot-paetenger  bridge  acroM  the 
Hisaisaippi  Biver  at  or  near  Borlington,  in  the  State  of  Iowa. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
a  Congress, assembled.  That  tbo  Bnrliugcon  ami  llliuois  Bridge  Company,  its  ancces^rs 
Mkd  asssigus  bo,  and  they  are  hereby,  authorized  to  construct  and  maintain,  if  in  the 
pinion  of  the  Secretary  of  War  the  Hame  bo  a  public  necessity,  a  railroad,  wagon,  and 
^t-passenger  bridge  across  the  Mississippi  River  at  a  place  suitable  to  the  iutereskof 
llbvigatlon,  at  a  point  at  or  near  the  city  of  Burlington,  Iowa,  and  to  lay  on  or  over 
Rid  bridge  a  railroad  track  or  tracks  for  the  more  perfect  connection  of  any  railroad 
m  railro;MS  that  are  or  shall  be  constructed  to  said  river,  on  either  or  both  sides 
piereof  at  or  opposite  said  point,  under  the  limitations  and  conditions  hereinafter 
trovided ;  that  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river 
li^youd  what  is  necessary  in  order  to  carry  into  effect  the  rights  and  privileges  hereby 
irantcd ;  and  in  case  of  any  litigation  arising  from  any  obstruction  or  alleged  obstrnc- 
^n  to  the  fi-ee  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit 
burt  of  the  United  States  in  and  for  any  district  in  which  any  i>orfcion  of  said  bridge 
|r  obstruction  is  located.    Said  bridge  shall  be  constructed  to  provide  for  the  passage 
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of  railroad  trains,  and  for  the  Bafe  and  oonvement  passage  of  wagons  and  TebJdi 
all  kinds,  animals,  and  foot-passengers,  for  snch  reasonable  rates  of  toll  mm, 
lixed  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  an^  bridge  bnilt  under  the  proyisions  of  this  act,  may,  at  tk«f 
of  the  company  bailding  the  same,  be  built  as  a  draw-bridge  or  with  onbrokse 
continuous  spans :  FrovUted,  That  if  the  said  bridge  shall  be  made  with  unlmkit 
continuous  spans,  it  shall  givo  clear  headroom  of  ^ot  less,  in  any  case,  than  fiJN- 
and  one-half  feet  above  extreme  high- water  mark,  as  nnderscood  at  the  ponit«i 
tion ;  nor  shall  the  spans  of  said  bridge  give  a  clear  width  of  water-way  of  mi 
two  hundred  and  mty  feet,  and  the  piers  of  said  bridge  shall  be  parallel  «ii 
current  of  said  river,  and  the  main  span  shall  be  over  tne  main  cbaunel  oflkti 
and  give  a  clear  width  of  water-way  of  not  less  than  three  hundred  feet :  Ad 
vided  further  J  That  if  any  bridge  built- under  the  provisions  of  this  act  shall  be 
structed  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-bdd||i.i 
a  pivot  over  the  main  channel  of  the  river  at  an  accessible  and  navisabie  poisi 
with  spans  giving  a  clear  width  of  water-way  of  not  less  than  two  nundnd  fei 
each  side  of  the  central  or  pivot  pier  of  the  draw,  and  the  next  adjoin ing  iptf 
spans  to  the  draw  shall  give  a  clear  width  of  water-way  of  not  leea  than  two  bai 
and  fifty  feet:  Frovidedf  That  if  the  pivot  pier  of  said  bridge  shall  be  eoDfini 
within  less  than  four  hundred  and  ten  feet  of  the  west  shore  of  said  river,  tki 
constructed  west  of  said  pivot  pier  may  be  less  than  two  hundred  and  fifty  fe« 
said  spans  shall  give  a  clear  head-room  of  not  less  than  ten  feet  above  extreoek 
water  mark ;  and  the  piers  of  said  bridge  shall  be  parallel  with  the  correstif 
river  where  said  bridge  shall  be  erected :  And  provided  also.  That  said  drav  i^ 
opened  promptly  upon  reasonable  signal  for  the  passage  of  boats,  except  wh»« 
are  passing  over  the  draw ;  but  in  no  case  shall  unnecessary  delay  occur  in  am 
the  said  draw  during  or  after  the  passage  of  trains.  And  such  lijrhta  and  tAfc^ 
shall  be  placed  upon  said  bridge  when  constructed  as  the  Light  Hooae  Board  b4 
quire. 

Sec.  3.  That  any  bridge  constructed  under  this  act  and  according  to  its  linitis 
shall  be  a  lawful  structure,  and  shall  be  known  as  a  post  route,  and  the  same  »> 
by  declared  to  be  a  post  route  upon  which  also  no  higher  charge  shall  be  utk 
the  transportation  over  the  same  of  the  mails,  the  troops,  and  the  ninnitioii8«f « 
the  United  States,  and  for  passengers  or  freight  pasidng  over  said  bridge  tbt 
rate  per  mile  paid  for  their  transportation  over  the  railroads  and  pnblie  1b^ 
leading  to  said  bridge ;  and  the  United  States  shall  have  the  right  of  way  ftrfi 
telegraph  purposes  across  said  bridge. 

Sec.  4.  That  all  railway  companies  desiring  to  use  said  bridge  ahall  bavetf 
entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  tkei 
the  machinery  and  fixtures  thereof,  and  of  all  the  approaches  titereto,  m^ 
upon  such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  Wtf;^ 
hearing  the  allegations  and  proofis  of  the  parties,  in  case  they  shall  not  agiMi 

Sec.  5.  That  the  structure  herein  authorized  shall  be  built  and  located  Quia 
subject  to  snch  regulations  for  the  security  of  the  navigation  of  said  river  a 
Secretary  of  War  snail  prescribe;  and  to  secure  that  object  the  said  company* 
poration  shall  submit  to  the  Secretary  of  War,  for  his  examination  and  appfi 
design  and  drawing  of  the  bridge  and  a  map  of  the  location,  giving  for  the  ipi 
one  mile  above  and  one  mile  below  the  proposed  location  the  topography  of  the) 
of  the  river,  the  shore-line  at  high  and  low  water,  the  direction  and  stiei^tiii 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  uses 
the  location  of  any  other  bridge  or  bridges,  and  shall  famish  such  other  iatei 
as  shall  be  required  for  a  full  and  satisfactory  understanding  of  the  snbjMi: 
until  the  said  plan  and  location  of  the  bridge  are  decided  bv  the  Secretary  of  V 
be  such  as  will  not  affect  the  interests  of  navigation,  the  bridge  shall  not  U 
menced  or  built,  and  should  any  change  be  miKie  in  the  plan  of  said  bridjEel 
the  progress  of  construction,  such  change  shall  be  subject  to  the  approval  dtht 
retaiy  of  War ;  and  the  said  bridge  shall  be  constructed  with  such  aids  to  the  ps 
of  said  bridge,  in  the  form  of  booms,  dikes,  piers,  or  other  suitable  and  proper  n 
nres  for  confining  the  flow  of  water  to  a  permanent  and  easily  navigated  ris 
for  a  distance  of  not  less  than  one  mile  above  the  bridge  location,  and  fpr  ^i 
ing  of  rafts,  steamboats,  and  other  water  craft  safely  through  the  dr:»w  and  raftir 
as  the  Secretary  of  War  shall  prescribe,  and  order  ,V>  be  constroctetl  and  maiott 
at  the  expense  of  the  company  owning  said  bridge,  ^pd  the  said  atractdse  «haC' 
all  times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means  for  the  if 
4)f  vessels  through  or  under  said  structures ;  and  for  c|i9  safety  of  vessels  pstfiv 
night  there  shall  be  displayed  on  said  bridge,  from  tbe.  hours  of  snnsiet  to  i^ 
such  lights  as  may  be  prescribed  by  the  Light  House  Soard ;  and  the  said  «n^ 
may  be  changed  or  removed  at  the  cost  and  expense  o^.Yho  owneis  theieoC' 
Seci%tary  of  War  may  direct,  so  as  to  preserve  the  free  ai|^d  convenient  nati|i^ 
said  riVe^;  anci  ^he  authority  to  erect  and  continue  said  bnhg(\  shall  be  8Qbj«cv^ 
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vocation  and  modification  by  law,  when  the  public  good  shall,  in  the  judgment  of 
JoDgresa,  so  re<|uire,  without  any  expense  or  charge  to  the  United  States. 

S£C.  0.  That  if  actual  construction  of  the  bridge  herein  authorized  shall  not  be 
commenced  within  two  years  from  the  passage  of  this  act,  and  be  completed  in  four 
rears  from  the  same  date,  the  rights  and  privileges  hereby  granted  shall  cease  and 
>e  determined. 

Sbg-  7.  That  the*  right  to  alter,  amend,  or  repeal  this  act  is  hereby  eicpressly  re- 
lerved.  • 

Approved,  August  6,  1888. 


AN  ACT  aathomiog  the  ereotion  of  a  bridge  acrogs  the  Missoari  River  at  Ponca,  Nebraska. 

Be  it  eneuited  by  the  Senate  and  House  of  Repreeentativea  of  the  United  States  of  America  in 
Congress  assemhledf  That  it  shall  be  lawful  for  the  Nebraska  and  Dakota  Bridge  Com- 
>anyy  a  corporation  organized  under  the  laws  of  Nebraska,  ar  its  successors  or  as- 
tigrns,  to  construct,  under  and  subject  to  the  conditions  and  limitations  hereinafter 
>rovided,  a  bridge  across  the  Missouri 'River  at  or  near  Ponca  City,  Nebraska,  and 
ay  on  or  over  said  bridge  railway  tracks  for  the  more  perfect  connection  of  any  and 
ill  railways  that  now  are  or  which  may  hereafter  be  constructed  to  the  Missouri 
Eliver  at  or  near  Ponca  City,  or  to  the  river  on  the  oppos'te  of  the  same  near  Ponca 
I^lty,  and  build,  erect,  and  lay  on  and  over  said  bridge  ways  for  wagons  and  vehicles 
>f  all  kinds,  and  for  the  transit  of  animals,  and  to  keep  up  and  maintain  and  operate 
laid  bridge  for  the  purposes  aforesaid  ;  and  that  when  said  bridge  is  constructed  ail 
Tains  of  all  railroads  terminating  at  said  river  and  on  the  opposite  side  thereof,  at  or 
lear  Ponca  City,  Nebraska,  shall  be  allowed  to  cross  said  bridge  for  reasonable  com- 
[lensationto  be  made  to  the  owners  of  the  same  under  the  conditions  and  limitations 
bereinafter  named. 

The  owners  of  said  bridge  may  also  charge  and  receive  reasonable  compensation 
[>r  tolls  for  the  transit  over  uiid  bridge  of  all  wagons, 'carriages,  vehicles,  animals, 
and  foot-passengers :  Providedf  That  the  Secretary  of  War,  may  at  any  time  pre- 
scribe such  rules,  regulations  and  rates  of  toll  for  transit  and  transportation  over 
laid  bridge  as  may  be  deemed  proper  and  reasonable. 

Ssc.  2.  That  any  bridge  built  under  the  provisions  of  this  act,  shall  be  built  as  a 
high  bridge,  with  unbroken  and  continuous  spans,  all  spans  over  the  water-way  to 
have  a  clear  channel-way  of  not  less  than  three  hundred  feet  and  a  clear  head-rooiu 
of  not  less  than  fifty  feet  above  high-water  mark,  and  the  piers  of  said  bridge  shall 
be  parallel  with  the  current  of  the  river  and  the  bridge  itself  at  right  angles  thereto : 
Provided^  That  the  iiersonor  persons  or  corporation  building  said  bridge,  may,  subject 
to  the  approval  of  the  Secretary  of  War,  enter  upon  the  banks  of  said  river  either 
above  or  below  the  point  of  location  of  said  bridge  and  confine  the  flow  of  the  water 
to  a  permanent  channel,  and  to  do  whatever  may  be  necessary  to  accomplish  said 
objects,  but  shall  not  impede  or  obstruct  the  navigation  of  said  river,  and  shall  be 
liable  in  damages  for  all  injuries  to  private  property ;  and  all  plans  for  such  work  or 
erections  upon  the  banks  of  the  river  shall  first  be  submitted  to  the  Secretary  of  War 
for  his  approval. 

Src.  3.  That  no  bridge  shall  be  erected  or  maintained  under  the  authority  of  this 
act  which  shall  at  any  time  obstruct  the  free  navigation  of  said  river ;  and  no  bridge 
shall  be  commenced  or  built  under  this  act  until  the  location  thereof  and  the  plans 
and  specifications  for  its  construction  shall  have  been  submitted  to  and  approved  by 
the  Secretarv  of  War  ;  and  any  change  in  the  plan  of  such  construction,  or  any  al- 
teration in  the  bridge  after  its  construction,  shall  be  subject  to  the  like  approval. 

And  whenever  said  bridge  «hall,  in  the  opinion  of  the  Secretary  of  War,  substanti- 
ally obstruct  the  free  navigation  of  said  river,  he  is  hereby  authorized  to  cause  such 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  such  ob- 
struction, or  its  entire  removal ;  and  all  such  alterations  shall  be  made  aud  such 
obstructions  be  removed  at  the  expense  of  the  owners  of  said  bridge ;  and  in  case  of 
any  litigation  arising  from  any  obstruction,  or  alleged  obstruction,  to  the  free  navi- 
gation of  the  Missouri  River  at  or  near  the  crossing  of  said  bridge,  caused  or  alleged 
to  be  caused,  therebv,  the  case  shall  be  commenced  and  tried  in  tbe  district  courts  of 
either  judicial  district  of  Nebraska  or  Dakota  Territory  in  which  said  bridge  or  any 
portion  of  such  obstruction  touches. 

Sbc.  4.  That  any  bridge  built  under  this  act,  and  according  to  it«  limitations,  shall 
be  a  lawful  structure  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transportation  over  the  same  of  the  mails, 
the  troops  and  munitions  of  war,  of  the  United  States  tliau  the  rate  por  luilo  paid  for 
their  transportation  over  the  railroads  or  pnblic  highway  leading  to  such  bridge ;  and 
equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies, 
and  the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes.    Such  lights  shall  be  kept  upon  said  bridge  as  the  Light* 
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House  Board  shall  direct,  and  said  bridge  shall  moreover  be  provided  with  aU  yv 
safeguards  for  the  security  of  person  and  property. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  coostruction  of  tbeW 
herein  authorized  be  not  commenced  Tfithiu  one  year  and  completed  wiihia  tl 
years  frpm  the  date  thereof. 

Sec.  (>.  That  Congress  may  at  any  time  alter,  amend,  or  repeal  tbis  met. 

Approved,  August  6,  1888. 


AN  ACT  CO  aathorize  the  coostraction  of  a  biidg«  acroM  the  Misaooil  Biver  in  MobIbi. 

Be  it  miaoied  by  the  Senate  and  Houee  of  Repretentativei  6fiJi4  United  States  efJm 
in  Congreea  Meemhled^  That  the  Benton  Bridge  Company,  a  corporation  existm^  b 
the  laws  of  the  Territory  of  Montana,  and  having  authority  to  coDstmct  and  sj 
tain  a  bridge  across  the  Missouri  River  at^or  near  Port  Benton,  in  the  county  oCC 
teau  in  said  Territory,  be,  and  is  hereby,  authorized  to  construct  and  maintjis, 
the  purpose  of  making  a  more  perfect  crossing  of  said  river  at  all  times  doritt 
year,  a  bridge  across  the  said  Missouri  River  at  or  near  said  Fort  Benton,  to  hei 
by  the  said  company,  its  successors  or  assigns,  for  all  purposes  of  rail  aad  si 
transportation  over  said  river. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  vit^ 
material  interference  with  the  security  and  convenience  of  navip^atiou  of  ssid^ 
beyond  what  is  necessary  to  carry  into  effect  the  rights  and  privileges  hereby  gn^i 
Aud  in  order  to  secure  that  object  the  said  company  or  corporation  sliall  6a«Bi; 
the  Secretary  of  War,  for  his  examination  and  approval,  ade«ign  and  drawic^ 
the  bridge  and  of  all  accessory  worlds  for  its  protection,  and  a  map  of  the  loe^ 
for  the  space  of  one-half  mile  above  and  the  same  below  the  proposed  location,  sb 
ing  the  topography  of  the  banks  of  the  river,  the  shore-line  at  high  and  low  w^ 
the  direction  and  strength  of  the  current  at  all  stages,  and  the  soundings,  ae 
rately  showing  the  bed  ot  the  stream,  and  shall  furnish  such  other  information  as  i 
be  required  for  a  full  and  satisfactory  understanding  of  the  subject ;  and  nolii 
said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of  Wari 
building  of  the  bridge  shall  uot  be  commenced ;  that  the  said  bridge  shall  be  at  i^ 
angles  to  and  the  piers  parallel  with  the  current  of  said  river ;  and  if  it  be  fa 
hereafter  that  the  said  bridge  or  accessory  works  materially  interfere  with  tli» 
curity  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to  cm 
into  effect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  orCitf 
in  the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  sk  i 
signed,  it  shall  be  the  duty  of  the  Secuetary  of  War  to  require  the  necessary  chm 
to  be  made  therein  in  the  interest  of  navigation,  at  the  expense  of  the  owners:  ^ 
videdf  That  as  to  any  bridge  built  under  this  act,  if  the  said  bridge  shall  be  bsili 
unbroken  and  continuous  spans,  it  shall  not  be  of  Jess  elevation  in  any  case  thaaS 
feet  above  extreme  high-water  mark,  as  understood  at  the  point  of  location,  tei 
lowest  part  of  the  superstructure  of  the  bridge,  nor  shall  the  spans  of  said  bridgii 
less  than  one  hundred  and  twenty  feet  in  length,  clear  of  the  piers,  and  the  m 
spans  shall  be  over  the  main  channel  of  the  river:  And  provided  al^  That  if  i 
bridge  built  under  the  provisions  of  this  act  shall  be  constructed  as  a  draw  hrii; 
the  same  shall  be  constructed  as  a  pivot  draw  bridge,  with  a  draw  over  the  m 
channel  of  the  river  at  an  accessible  and  navigable  point,  aud  with  spans  at  aoyptf 
not  less  than  ten  feet  above  extreme  high- water  mark  at  the  point  of  location/sQi 
not  less  than  sixty  feet  on  each  side  of  the  central  or  pivot  pier  of  the  draw ;  acdii 
next  adjoining  spans  shall  be  not  less  than  one  hundred  and  twenty  feet  in  lei^ 
Providedf  also,  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  fivti 
passing  of  boats ;  and  said  company  or  corporation  shall  maintain,  at  its  own  exp<« 
from  sunset  to  sunrise,  such  lights  and  other  signals  ou  said  bridge  a8  the  Light-Hos 
Board  may  prescribe:  Provided^  also,  That  all  railway  companies  desiring  lo  u»e* 
bridge  shall  have,  and  be  entitled  to,  equal  rights  and  privileges  in  the  paaufc^ 
same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of  all  the  approh^^ 
thereto,  under  and  upon  such  terms  and  conditions  as  sliall  be  prescribed  by  tbf  ?^ 
retary  of  War  upon  hearing  the  allegations  aud  proofs  of  the  parties  in  cawtk 
shall  not  a^ree.  The  owners  of  said  bridge  may  also  charge  and  receive  rcasoaa|J 
compersation  or  tolls  for  the  transit  over  said  bridge  of  all  wagons,  carriages,  t^ 
cles,  animals,  aud  foot  passengers:  Protided,  That  the  Secretary  of  War  may  ad' 
time  prescribe  such  rules,  regulations,  and  rates  of  toll  for  transit  and  transportit'' 
over  said  bridge  as  may  be  deemed  proper  and  reasonable. 

Sec.  3.  That  any  bridge  and  accessory  works,  when  built  and  constructed  u*^ 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawfnl  stn* 
ure.  and  said  bridge  shall  be  recognized  aud  known,as  a  post-route  upon  whiek*» 
no  kigher  charge  shall  be  made  for  the  transmission  over  the  tame  or  the  naili^* 

Digitized  byCjOOQlC 


LAWS  APPECTINO  CORPS  OP  ENGINEERS.       2885 

>pSf  and  manitions  of  war  of  the  United  States,  than  the  rate  per  mile  paid  for 
transportation  over  the  railroads  or  pnblic  highways  leading  to  said  bridge ;  and 
bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  in  the  United 
)es,  and  Congress  reserves  the  right  to  regulate  by  appropriate  legislation  the 
rges  for  ^iglit  and  passengers  over  said  bridge. 

sc.  4.  That  equal  privileges  in  the  nse  of  said  bridge  shall  be  granted  to  all  tele- 
)b  companies,  and  the  United  States  shall  have  the  right  of  way  for  postal  tele- 
;>h  across  said  bridge. 

BC.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
ed, and  the  right  to  require  any  changes  iu  the  said  stractnro  or  its  entire  re- 
al at  the  expense  of  the  owners  thereof  whenever  the  Secretary  of  War  shall  do- 
that  the  pnblic  interests  reqnire  it  is  also  expressly  reserved. 
:c.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
in  authorized  be  not  commenced  within  one  year  and  completed  within  three 
B  from  the  date  thereof. 
>proved,  August  6,  1888. 


^CT  anthorlxing  the  ooostmction  of  a  bridge  across  the  Oemvlgee  River,  In  the  State  of  Georgia, 
and  for  other  purposes. 

t  it  enacted  by  the  Senate  and  House  of  Itepreeentativee  of  the  United  States  of  America 
ingress  asaemhled^  That  the  assent  of  Congress  is  hereby  given  to  the  Americus 
ton  and  Lumpkin  Railroad  Company,  an  organization  incorporated  under  the 
of  the  State  of  Georgia,  its  successors  or  assigns,  to  construct  and  maintain  a 
gre  over  the  Ocmulgee  River,  iu  the  State  of  Georgia. 

c.  2.  That  said  bridge  shall  be  constructed  as  a  draw-bridge,  and  shall  consist  of 
span  of  seventy- five  feet  and  a  draw-span  of  one  hundred  and  eighty-four  feet, 
spans  bhall  not  be  less  than  twenty-eight  feet  above  low  water  mark :  Frovidedj 
\i  if  said  bridge  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct. the  navi- 
>ii  of  said  stream,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of 
bridge  to  be  made  as  will  effectually  obviate  such  obstruction ;  and  all  such  ob- 
Btions  shall  be  removed  and  alterations  made  at  the  expense  of  the  owner  or 
QTS  of  said  bridge. 

C.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
vful  strncture,  and  shall  be  reco^ized  and  known  as  a  post-route,  upon  which 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
iroops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
ing  over  said  bridges,  than  the  rate  per  mile  paid  for  the  transportation  over  ihe 
oads  or  public  highways  leading  to  said  bridges;  and  they  shall  enjoy  the  rights 
privileges  of  other  post-routes  of  the  United  States.  And  equal  privileges  in  the 
)f  said  bridge  shall  oe  granted  to  all  telegraph  companies,  and  the  United  States 
.  liave  the  right  of  way  across  said  bridge  and  its  approaches  for  said  postal- telc- 
h  purposes. 

C.  4.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  regu- 
ns  for  the  security  of  navigation  of  said  rivers  as  the  Secretary  of  War  shall  pre- 
le ;  and  to  secure  that  object  said  company  or  corporation  shall  submit  to  the 
3tary  of  War  a  design  and  drawings  of  said  bridge,  for  his  examination  and  ap- 
al,  and  a  map  of  its  location,  and  shall  furnish  such  other  information  as  may  bo 
ired  for  a  fall  and  satisfactory  understanding  of  the  subject,  and  in  all  things 
be  subject  to  such  rules  aud  regulations  as  may  beprescribedby  the  Secretary  of 
;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary  of 
the  building  of  said  bridge  shall  not  be  commenced ;  and  should  any  change 
ade  in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of  construction, 
change  shall  be  subject  to  tbe  approval  of  the  Secretary  of  War. 
:;.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
n  anthorized  bo  not  commenced  within  one  year  and  completed  within  three 
\  from  the  date  thereof. 

3.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
el ;  and  the  right  to  reqnire  any  changes  in  said  strncture,  or  its  removal,  at  tl^e 
ise  of  the  owners  thereof,  whenever  ^cretary  of  War  shall  decide  that  tbe  pub- 
terest  requires  it,  is  also  expressly  reserved, 
proved,  August  6,  1888. 

DT  to  ftathorize  the  constmction  of  a  bridge  across  the  Missouri  River  at  Foi'est  C/it5',  Dakota, 
by  the  Forest  City  and  Watertown  Railway  Company. 

it  enacted  by  the  Senate  aud  House  of  Representatives  of  the  United  States  of  America 
ngress  assembledy  That  the  Forest  City  and  Watertown  Railway  Company,  a 
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corporation  daly  organized  under  the  general  incorporation  laws  of  the  Territexil 
Dakota,  its  successors  and  assigns,  is  hereby  authorized  to  constmot  and  maiaiu 
a  bridge  across  the  Missouri  River  at  or  near  Forest  City,  Potter  County,  DakotitSi 
also  to  lay  on  and  over  such  bridge  a  railway  track  or  tracks  for  the  passage  of  n^ 
way  trains ;  and  said  corporation  may  construct  and  maintain  ways  for  wasoBg,e* 
ringes,  and  foot-passengers,  chargingtand  receiving  such  reasooablo  tolls  tbereiBri 
may  be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  constructed  and  built  withoat  int-erfereni^  wi^ 
the  security  and  convenience  of  navigation  of  said  river  beyond  what  is  neeesarrfi 
carry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in  ordor  to  secnntiB 
object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  •xamioii^ 
and  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  tho  location,  gifiv 
for  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  tlie  topoeff 
phy  of  the  banks  of  the  river,  the  shore  lines  at  high  and  low  wat«r,  the  dirsetioB  0 
strength  of  the  currentsat  all  stages,  and  the  soundings,  accurately  showing  thebe^« 
the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  sacb  flih 
information  as  may  be  required  for  a  full  and  satisiactory  understanding  of  tbe^ 
Ject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  t»y  theSaa 
tary  of  War  the  bridge  shall  not  be  built :  Pr&vided,  That  if  the  said  brid^  sM  k 
made  with  unbroken  and  continuous  spans,  it  shall  not  be  of  less  elevation  it  tf 
cawe  than  fifty  feet  above  extreme  high- water  mark,  as  understood  at  the  point  ffii 
cation,  to  be  the  lowest  part  of  %he  superstructure  of  the  bridge,  nor  shall  tbe  tft 
of  said  bridge  be  less  than  three  hundred  feet  in  length,  and  the  piers  of  said  bn^ 
shall  be  parallel  with  the  current  of  said  river,  and  the  brid^  itself  at  right  wot 
thereto,  and  the  main  span  shall  be  over  the  main  channel  of  the  river  and  D«t  s 
than  three  hundred  feet  in  length  :  And  provided,  aUo,  That  if  any  bridge  built  loi 
this  act  shall  be  constructed  as  a  draw -bridge,  the  same  shall  be  oonstnieted* 
pivot  draw- bridge,  with  a  draw  over  the  main  channel  of  the  river  at  an  atwarf 
and  navigable  point,  and  with  spans  of  not  less  than  one  hundred  and  sixty  fttt^ 
leucrth  in  the  clear  on  each  side  of  the  central  or  pivot  pier  of  the  draw,  and  tbe  bb 
adjoining  span  or  spans  to  the  draw  shall  not  be  less  than  three  hundred  feet,« 
the  head-room  under  such  span  shall  not  be  less  than  ten  feet  above  local  higb-vtf 
mark :  Provided,  aUOf  Thatrsaid  draw  shall  l>e  opened  promptly  upon  reasonable  sf 
nal  for  the  passing  of  boats ;  and  said  company  or  corporation  shall  maintaiD,  at  i 
own  expense,  from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridgei 
the  Light-House  Board  shall  prescribe :  Provided,  also,  That  aU  railway  companies 
siring  to  use  said  bridge  shall  have  and  be  entitled  to  equal  rights  and  prlvilo^esi 
the  passage  of  the  same,  and  in  the  use  of  the  machmery  and  fixtares  thereof,  i* 
of  all  the  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  e^ 
be  prescribed  by  the  Secretary  of  War,  upon  hearing  the  allegations  and  prooft< 
the  parties,  in  case  they  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  weeH 
ing  such  plan  and  map  and  other  information,  and  upon  being  satisfied  tbfttd| 
bridge  built  upon  such  plan,  with  such  accessory  works,  and  at  snch  locality,*' 
conform  to  the  prescribed  conditious  of  tbis  act,  to  notify  the  company  that  be  4 
proves  the  same,  and  upon  receiving  snch  notification  the  said  company  may  prof" 
to  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  loeatifl 
and  should  any  change  be  made  in  the  plan  of  the  bridge  or  accessory  works ^ 
ing  the  progress  of  the  work  thereon  such  change  shall  bo  subject  likewise  totbe^ 
proval  of  the  Secretary  of  War;  and  in  case  of  any  litigation  arising  from  snpj 
struction  or  alleged  obstruction  to  the  free  navigation  of  said  river,  caused  or  sUt 
to  be  caused  by  said  bridge,  the  case  may  be  brought  in  any  circuit  court  erf* 
United  States  or  any  district  court  of  the  Territory  of  Dakota,  within  whose  jaiissf 
tion  any  portion  of  said  bridge  may  be  located. 

Skc.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  la* 
this  act,  and  according  to  tbe  terms  and  limitations  thereof,  shall  be  lawful  sinfi 
nres ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  vli^ 
also  no  higher  charge  shall  be  made  tnr  the  transmission  over  the  same  of  the  Jf^ 
the  troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  P^ 
for  the  transportation  over  tho  railroads  or  public  highways  leading  to  such  bri^ 
and  said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  in  theriwf 
States ;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  ttf 
riaph  companies;  and  the  United  States  shall  have  the  right  of  way  aerod^ 
ridge  and  its  approaches  for  postal  telegraph  purposes. 

Sec.  5.  That  all  railroad  companies  desiring  the  nse^of  the  bridge  coustmctt^'*' 
der  this  act  shall  have,  and  be  entitled  to,  equal  rights,  and  prtvdeges,  relatit«' 
the  passage  of  railway  trains,  cars,  and  locomotives  over  the  same  and  over  tbe  ^ 
preaches  thereto,  upon  the  payment  of  a  reasonable  compensation  for  such  ose;  ^ 
in  case  the  owner  or  owners  of  the  said  bridge  and  the  several  railroad  compani^f^ 
any  of  them,  desiring  such  use  shall  fail  to  agree  upon  the  sum  or  sums  to  bepi^ 
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ifl  upon  rules  and  coaditions  to  whioli  each  shall  conform  in  vsiuft  said  bridge,  all 
Gb  matters  of  difference  between  them  shall  be  decided  by  the  Secretary  of  War 
>oii  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sro.  (>.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
rved ;  and  the  right  to  require  any  changes  in  said  stractnre,  or  its  entire  remoyal, 
i  tlie  expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide 
is^t  the  public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  nnll  and  void  if  actual  construction  of  the  bridge  herein 
itLiorized  be  not  commenced  within  one  year  and  completed  within  three  years  from 
16  ilate  thereof. 

Approyedy  August  6,  1888. 


."NT  ACT  f^rantioK  to  the  Aberdeeo*  Bismarck  and  Northwestern  Bail  way  Companv  the  rlffht  to  con- 
Atract  and  maintain  a  bridge  across  the  Missouri  Biver,  near  Winona^JSmmons  County  Dakota. 

Ife  it  enacted  by  the  Senate  and  House  of  Bepreaentativee  of  the  United  States  of  Ainerica 
t  Congrese  assembled,  That  the  Aberdeen,  Bismarck  and  Northwestern  Railway  Com- 
anyy  a  corporation  organized  under  the  laws  of  the  Territory  of  Dakota,  is  hereby  aii- 
liorized  to  construct  and  maintain  a  bridge  across  the  Missouri  Biver,  at  such  point 
s  may  be  hereafter  selected  bv  said  corporation,  within  ten  miles  of  Winona,  Emmons 
bounty,  Dakota,  due  regard  being  had  to  the  public  convenience  and  welfare  and 
o  the  necessities  of  business  and  commerce ;  and  also  to  conctruct  accessory  works  to 
ecare  the  best  practical  channel-way  for  navigation  and  to  confine  the  flow  of  the 
vater  to  a  permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  such  bridge 
»  railway  track,  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
lonstructed  to  said  river  at  or  opposite  said  point;  and  said  corporation  may  construct 
aid  maintain  ways  for  wagons,  carriaj^es,  and  for  foot-passengers,  charging  and  re- 
leivin^  reasonable  toll  therefor,  as  may  be  approved  from  time  to  time  by  the  Secre- 
ary  of  War. 

Sec.  2.  That  the  said  bridge  shall  be  constructed  withont  interference  with  the 
tecarity  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
;arry  into  effect  the  rights  and  privileges  hereby  granted ;  and  in  order  to  secure  that 
object  the  said  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
^nd  approval,  a  design  of  and  drawings  for  said  bridge,  and  a  map  of  the  proposed 
location,  giving,  for  the  space  of  one  mile  above  and  one  mile  below  such  proposed 
location,  the  topo^aphy  of  the  banks  of  the  river,  with  shore-lines  and  soundings, 
%nd  such  other  information  as  may  be  required  for  a  full  understanding  of  the  sub- 
[eot ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary 
of  War  the  construction  of  said  bridge  shall  not  be  commenced :  Provided,  That  if  the 
said  bridge  shall  be  made  with  unbroken  and  continuous  spans,  it  shall  have  three  or 
more  channel-spans,  and  shall  not  be  of  less  elevation  in  any  case  than  fifty  feet 
above  extreme  nigh- water  mark,  as  understood  at  the  point  of  location,  to  the  lower 
part  of  the  superstructure  of  the  bridge,  nor  shall  the  spans  of  said  bridge  be  less  than 
three  hundred  feet  in  length,  and  the  main  span  shall  be  over  the  main  channel  of 
the  river,  and  the  piers  of  the  said  bridge  shall  be  parallel  with  the  current  of  said 
river,  and  the  bridge  itself  at  right  angels  thereto :  And  provided,  also,  That  if  any 
bridge  built  under  tliis  act  be  constructed  as  a  draw-bridge,  it  shall  have  a  draw  over 
the  main  channel  of  the  river  at  an  accessible  and  navigable  point,  and  with  a  span 
or  spans  not  less  thau  three  hundred  feet  in  length  in  the  clear,  and  no  river  spans  shall 
be  less  than  three  hundred  feet  in  length  in  the  clear,  and  the  head-room  under  such 
spans  shall  not  be  less  than  ten  feet  above  extreme  hi^^h- water  mark ;  and  the  piers  of 
said  bridge  shall  be  parallel  with  the  current  of  said  river,  and  the  bridge  itself  at 
right  angles  thereto,  that  said  draw  shall  bo  opened  promptly  upon  reasonable  signal 
for  the  passing  of  boats,  barges  and  rafts,  and  said  corporation  shall  maintain,  at  \i» 
own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light-House  Board  shall  prescribe:  Provided  also,  That  all  railroad  companies 
desiring  to  use  said  bndge  shall  have  and  be  entitled  to  equal  rights  and  privileges 
in  the  passage  of  the  same,  and  in  the  use  of  the  machinery  and  fixtures  thereof,  and  of 
all  approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  i)re- 
scribed  by  the  Secretary  of  War,  in  case  the  parties  shall  be  unable  to  agree  upon 
the  same. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ing such  plan  and  other  information,  and  upon  being  satisfied  that  a  bridge  so  built 
wUl  conform  to  the  requirements  of  this  act,  to  notify  the  company  that  he  approves 
of  the  same ;  and  upon  receiving  such  notification  the  said  company  may  proceed  to 
erect  said  bridge,  conforming  strictly  to  the  approved  pLin  and  location ;  and  should 
any  change  be  made  in  the  plan  of  the  bridge  or  accessory  works  during  the  progress 
of  the  work  thereon,  such  change  shall  be  subject  likewise  to  the  approval  ot  the 
Seoretiury  of  War. 
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Sec.  4.  That  said  bridge  and  accessory  works,  when  built  and  constmcted 
this  act  according  to  the  terms  and  limitations  thereof,  shall  be  law/ul  stmctani: 
and  said  bridge  shall  be  recognized  and  known  as  a  post-roate,  upon  nrhieh  bIm  bi 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  tho  mMihk,  tk 
troops;  and  the  munitions  of  war  of  the  United  States  than  the  rs^te  per  mile  paii 
for  the  transportation  over  the  railroads  leading  to  said  bridge ;  and  said  bridge  ahih 
enjoy  the  rights  and  privileges  of  other  post-rontes  in  the  United  States  ;  and  Cat 
grcss  reserves  the  right  at  any  time  to  regulate  by  appropriate  legislation  the  ckac|» 
for  freight  and  passengers  over  said  bridge. 

8ec.  5.  That  the  United  States  shall  have  the  right  of  way  for  each  postal-telegTisI 
lines  across  said  bridge  as  the  Government  may  constrnct  or  coDtrol ;  and  eqaal  pnv> 
loges  in  the  nse  of  said  bridge  shall  be  granted  to  all  telegraph  comimnlcs. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  i«peal  Ha 
act,  so  as  to  remove  all  material  and  substantial  obstructions  to  tho  navlgstioac 
said  river  by  the  construction  of  said  bridge  and  its  accessory  works,  or  to  pnveis 
such  obstruction ;  and  tho  expense  of  altering  said  bridge  or  remoVing  saeh  obstrar- 
ttons  shall  be  at  the  expense  of  the  owners  of  such  bridge. 

8ec.  7.  That  this  act  shiQl  be  null  and  void  if  actual  construction  of  the  leiip 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  ihm 
years  from  the  date  thereof. 

Approved,  August  6,  1888. 


AN  ACT  aatborlzinii;  the  constrnotion  of  a  bridge  over  the  Tenneuee  Birer  at  or 
Ferry,  Alabama,  and  for  other  pnrponea. 

Be  it  enacted  by  the  Senate  and  House  of  Eepreseniativen  of  ike  United  States  of  A\ 
in  Congress  a>t8embledf  That  it  shall  bo  lawful  for  tho  Ciuoiunati,  Nashville  aodKcv 
Orlcuus  Kailroad  Company  of  Alabama,  a  corporation  duly  and  legally  incorpwatoi 
under  tho  laws  of  the  State  of  Alabama,  its  successors  or  assigns,  to  construct  md 
maintain  a  bridge  over  the  Tennessee  River  at  or  near  Milton's  Bluff  or  Liamb's  f ear, 
Alabama.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
trains,  and,  at  the  option  of  the  persons  by  whom  it  may  be  built,  may  he  used  bt 
the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals^  and  fie 
foot-passoDgcrs,  for  such  reasonable  rates  of  toll  as  may  be  approved  from  time  tt 
time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  1» 
a  lawfal  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  whieb 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  maib, 
the  troops,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  fieigtt 
passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  tbr 
railroad  or  public  highways  leading  to  the  said  bridge;  and  it  shall  enjoy  the  riglitt 
and  privileges  of  other  post-roads  in  the  United  States ;  and  equal  privile«^  in  tbe 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies :  and  the  United  StjOa 
shall  have  the  right  of  way  across  said  bridge  audits  approaches  for  postal-telegraph 
purposes. 

Sec.  3.  That  the  said  bridge  shall  be  constructed  as  a  draw-bridge,  the  draver 
pivot  pier  shall  be  at  such  point  in  the  channel  of  the  river  as  the  Secretary  of  War 
may  direct,  and  the  opening  or  passage-way  of  said  draw-pier  shall  be  so  protected 
and  arranged  that  water-craft  can  be  worked  through  it  at  any  and  all  times;  sad 
the  draw-span  shall  not  be  of  less  width  than  tho  widest  draw-spans  authorized  br 
Congress  for  any  bridge  on  the  Tennessee  River,  and  the  lowest  point  of  said  drav- 
span  shall  be  as* high  above  the  water  as  tho  highest  draw-span  connected  with  anf 
bridge  over  the  Tennessee  River,  and  the  piers  of  said  bridge  shall  be  parallel  witi 
and  the  bridge  itself  at  right  angles  to  the  current  of  the  river :  Providedj  aho.  That 
said  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  passing  cMf  boate; 
and  said  company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  till 
sunrise,  such  lights  or  other  signals  on  said  bridge  as  the  Light  House  Board  shall 
prescribe.    No  bridge  shall  be  erected  or  maintained  under  the  authority  of  this  see 
which  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigatioDof 
said  river ;  and  if  any  bridge  erected  under  snch  authority  shall,  in  the  ophiioa  of  tlie 
Secretary  of  War,,  obstruct  such  navigation,  he  is  hereby  authorised  to  cause  sack 
change  or  alteration  of  said  bridge  to  be  made  as  will  effectually  obviate  socli  ob- 
struction ;  and  all  such  alterations  shall  be  made  and  all  such  obstructions  be  remored 
.  at  the  expense  of  the  owner  or  owners  of  said  bridge ;  and  in  case  of  any  litiijatioo 
arising  from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of  said  riTer 
caused  or  alleged  to  be  caused  by  said  bridge,  the  cause  may  be  brought  in  the  ei^ 
cuit  court  of  the  United  States  of  the  State  of  Alabama  in  whose  jurisdiction  sot 
portion  of  said  obstruction  or  bridge  may  be  located,  Provided,  further ^  That  nothing 
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n  this  act  shall  be  so  constnied  as  to  repeal  or  modify  any  of  the  provisions  of  law 
low  existing  in  reference  to  the  protection  of  the  navigation  of  rivers,  or  to  exempt 
his  bridge  from  the  operation  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
>e  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
iver  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  com- 
pensation for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  sev- 
eral railroad  companies,  or  any  one  of  them,  desiring  such  use,  shall  fail  to  agree 
ipou  the  sum  or  snms  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
lonform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  b3' 
he  Secretary  of  War,  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  5.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
md  located  under  and  subject  to  such  regulations  for  the  securitv  of  navigation  of 
aid  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
lompany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
bnd  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
or  the  space  of  one  mile  above  and  one  mile  below  the  proposed  location,  the  topog- 
aphy  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
md  strength  of  the  currents  at  all  stages,  and  the  soundings,  accurately  showing  the 
M)d  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
tther  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
abject ;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  tne  Sec- 
etary  of  War  the  construction  of  said  bridge  shall  not  be  commenced ;  and  should 
^ny  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
nch  change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
lerein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
'ears  from  the  date  thereof. 

Appro vedy  August  6,  1888. 


LN  ACT  to  aathorlze  the  cons  traction  of  a  railroad,  wagon,  and  foot-passesfrer  bridge  across  the 
HillsboTongh  River,  at  a  point  in  the  town  of  New  Smyrna,  in  the  county  of  Volusia  and  State  of 
Floiida, 

Be  it  enacted  by  the  Senate  and  House  of  EepresenfaHves  of  the  United  States  of  Amer- 
oa  in  Congreee  assembledy  That  the  Atlantic  and  Western  Railroad  Company,  a  corpo- 
ation  organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigns, 
)e,  and  are  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  approaches 
ihereto,  over  the  Hillsborough  River,  in  the  county  of  Volusia,  State  of  Florida,  at 
;he  most  accessible  point  on  said  river,  in  the  town  of  New  Smyrna,  in  said  county 
md  State.  Said  bridge  shall  be  constructed  to  provide  for  the  passage  of  railway 
;rain8,  and,  at  the  option  of  the  corporation  by  which  it  may  be  built,  may  be  used 
or  the  passage  of  wagons  and  vehicles  of  all  kinds  for  the  transit  of  animals  and  for 
bot-passengers,  for  such  reasonable  rates  of  toll  as  may  be  approved,  from  time  to 
ime,  by  the  Secretary  of  War. 

Sec.  "Z,  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
mce  with  the  security  and  convenience  of  navigation  of  said  river  ;  and  in  order  to 
ecure  a  compliance  with  these  conditions  the  corporation,  previous  to  commencing 
her  construction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  a  plan  of  the 
bridge  and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the 
proposed  site  of  the  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  to- 
rether  with  all  other  information  touching  said  bridge  and  river  and  accessory  works 
\B  may  be  deemed  requisite  by  the  Secretary  of  War  to  determine  whether  the  said 
»ridge  when  built,  will  conform  to  the  prescribed  conditions  of  this  act :  Provided, 
rhat  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  said  river,  with 
ilear  openings  between  them,  the  axis  of  the  bridge  as  nearly  as  possible  at  right 
angles  thereto,  and  the  lowest  part  of  the  superstructure  at  least  six  feet  above  the 
evel  of  the  water  at  its  highest  stage:  And  provided,  also,  That  any  bridge  built  uu- 
ler  this  act  shall  be  constructed  as  a  pivot  draw -bridge,  with  a  draw  over  the  main 
ibannel  of  the  river  at  the  most  accessible  and  navigable  point,  and  with  spans  of 
lot  less  than  one  hundred  feet  in  length  in  the  clear  on  each  side  of  the  central  or 
nvot-pier  of  the  draw,  and  with  the  piers  adjacent  to  the  draw  openings  provided 
eith  suitable  guide  cribs  or  piers:  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  signal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  suuset  to  sunrine,  such  lights  or  other 
ignals  on  said  bridge  as  the  Light-House  Board  shall  prescribe. 

SEC  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
Dg  <^^y  such  plan  and  map  and  other  informatiou,  and  upon  being  satisfied  that  a 
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bridge  buUt  on  sacb  plan  and  with  such  acceflsory  works  and  at  sncb  loeality  viT 
conform  to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  be  v^ 
proves  of  the  same;  and  upon  receivinj^  such  notification  the  said  compauy  may  proceK 
to  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  locatiog. 
but  until  the  Secretary  of  War  approves  of  the  plan  and  location  of  said  bridge  ai^ 
accessory  works,  and  notifies  the  company  of  the  same,  the  bridge  ah^U  not  be  bailt: 
and  should  any  change  be  made  in  the  plan  of  the  bridee  or  said  aocessory  voiti 
during  the  progress  of  the  work  thereon,  such  change  shall  be  sabject  likewise  to  tk 
approval  of  the  Secretary  of  War. 

Sec.  4.  That  any  bridge  and  accessory  works,  when  built  and  oonstrnctad  andertUi 
act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  stmetoiv: 
and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  apon  which  alsoot 
higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  maik.  tk 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paidiw 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge;  mi 
said  bridge  shall  enjoy  the  rights  and  privilejges  of  other  post-routes  in  the  Unitri 
States;  and  equal  privileges  in  the  use  of  said  bridge,  shall  be  granted  to  all  td»- 
graph  companies ;  and  the  United  States  shall  have  tho  right  of  way  across  nal 
bridge  and  its  approaches  for  postal-telegraph  purposes ;  and  Gong^reae  reserrei  te 
right  at  any  time  to  regulate  by  appropriate  legislation  the  charges  for  finalght  wd 
passengers  over  said  bndge. 

Sec.  6.  That  all  railroad  oompanies  desiring  the  use  of  said  bridge  shall  have  wai 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  tnisi 
•  over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  leaBooabb 
compensation  for  such  use ;  and^  in  case  the  owner  or  owners  of  said  bridge,  and  tk 
several  railroad  companies,  or  any  one  of  them  desiring  such  use,  shall  fail  to  am 
upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  maS 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  bf 
the  Secretary  of  War  upon  the  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  n* 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  entire  removal  at 
the  espouse  of  the  owners  thereof!  whenever  Congress  shall  decide  that  the  puUk 
interests  require  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  oonstmction  of  the  brid^ 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  thnt 
years  from  the  date  thereof. 

Approved,  August  6,  1886. 


AK  ACT  to  anthorize  the  constmction  and  maintenaoce  of  a  pile  bridge  over  the  Hialifax  Biver  ^ 
Daytona,  Yolaaia  Coanty,  Flonda. 

Beit  enacted  hy  the  Senate  and  Home  of  Representativei  of  the  United  States  ofAmaki 
in  Congress  assembledy  That  to  the  Halifax  River  Bridge  and  Street  Bailway  OonipaDy. 
a  body  corporate  existing  by  and  under  the  laws  of  the  State  of  Florida,  itasoeco^ 
sore  or  assigns,  is  granted  the  consent  of  tho  Government  to  construct  and  maintsia 
a  pile  bridge  provided  with  a  suitable  draw,  over  the  Halifax  River  at  Daytoos^ 
Volusia  County,  Florida,  to  be  used  for  the  passage  of  foot-passengers.  a.T>itniilwy  tad 
vehicles  of  all  kinds,  for  reasonable  rates  of  toll,  to  be  approved  from  time  to  timebj 
the  Secretary  of  War,  and,  at  the  option  of  the  company,  to  be  used  for  the  pattags 
of  railway  trains  and  street-cars. 

Skc.  2.  That  tho  draw  of  said  bridge  shall  be  in  charge  of  some  person,  so  that  li 
all  times  the  same  may,  without  unnecessary  delay,  be  opened  for  the  uassa^  fi 
steam  and  sail  boats  or  other  water-craft  navigating  said  river,  and  saia  company 
shall  maintain,  at  its  own  expense,  such  lights  On  the  bridge  as  may  be  xeqairra^ 
tbe  Light-House  Board  for  the  safety  of  navigation. 

Sec.  X  That  the  bridge  constructed  under  this  act  shall  be  a  lawful  stmcture,  wbA 
shall  bo  recognized  and  known  as  a  post-route,  upon  which,  also,  no  higher  ebtff 
Hhall  bo  made  for  the  transmission  over  the  same  of  the  mails,  the  troops^  and  & 
uinnitions  of  war  of  the  United  States  than  other  persons  pay  for  like  transpoftatioo; 
and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  coe- 
panies,  and  the  United  States  shall  have  the  ri^ht  of  a  way  for  postal  tAegapk 
across  said  bridge,  and  all  railroad  companies  desiring  the  use  of  said  bridge  sM 
havo  and  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railnj 
trains  over  the  same,  and  over  the  approaches  tbereto,  upon  the  payment  of  aie*- 
Booable  compensation  for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridf^ 
and  the  several  railroad  companies,  or  any  one  of  them^  desiring  such  use  shall ftil  v 
agree  upon  the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  itf^ 
shall  conform  in  using  said  bridge,  all  matters  at  issue  between  them  shiUl  be  deeide' 
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t>y  tbe  Secretary  of  War  apon  hearing  of  the  allegations  and  proofs  of  tlie  parties : 
Frovidedy  That  before  this  aot  shall  take  effect  the  plans  thereror  and  the  location  of 
said  briage  shall  be  sabmitted  to  and  approved  by  the  Secretary  of  War,  and  the 
company  shall  further  submit  to  him  a  detailed  map  of  the  river  at  the  proposed  site, 
and  for  one  mile  above  and  one  mile  below  the  same,  giving  the  topography  of  the 
banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength 
of  the  current  at  all  stages,  and  the  soundings  accurately  showing  the  bed  of  the 
stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  in- 
formation as  may  be  required  for  a  full  and  satislactory  understanding  of  the  subject : 
Jind  provided  further.  That  the  right  to  alter  or  amend  this  act,  so  as  to  prevent  or 
remove  all  material  obstructions  to  the  navigation  of  said  river,  is  hereby  expressly 
reserved,  and  all  changes  or  alterations  so  required  shall  be  made  at  the  expense  of 
tbe  parties  owning  or  controlling  said  bridge. 

Sec.  4.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
lierein  authorized  be  not  commenced  within  one  year,  and  completed  within  three 
years,  from  tbe  date  thereof. 

Approved,  August  6, 1888. 


AN  ACT  toaathorize  the  oonstmctlon  of  »  railroad,  wagon,  and  foot-paaseneer  bridceaoroaa  the  Saiot 
John'a  Biver,  between  De  Land  Landing  and  Lake  Monroe,  in  the  State  of  Florida. 

Be  it  eTiaoied  hy  the  Senate  and  House  of  Bepreeeniatives  of  the  United  States  of  America  . 
n  Congress  assembled,  That  the  Atlantic  and  Western  Kailroad  Company,  a  corpora- 
tion organized  under  the  laws  of  the  State  of  Florida,  its  successors  and  assigus,  be, 
and  are  hereby,  authorized  to  construct  and  maintain  a  bridge  and  approaches  thereto, 
over  the  Saint  John's  Kiver,  in  the  State  of  Florida,  at  any  accessible  point  between 
De  Land  Landing  and  Lake  Monroe,  on  said  river.  Said  bridge  shall  be  constructed 
to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  corporation  by 
which  it  may  be  built,  may  be  used  for  tne  passage  of  wagons  and  vehicles  of  all 
kinds,  for  the  transit  of  animals  and  for  foot  passengers,  for  such  reasonable  rates  of 
toll  as  may  be  approved,  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  without  interfer- 
ence with  the  security  and  convenience  of  navigation  of  said  river;  and  in  order  to 
secure  a  compliance  with  these  conditions  the  corporation,  previous  to  comaienoiug 
the  construction  of  the  bridge,  shall  submit  to  the  Secretary  of  War  a  plan  of  the  bridge, 
and  of  any  accessory  works,  together  with  a  detailed  map  of  the  river  at  the  proposed 
site  of  the  bridge  and  for  a  distance  of  a  mile  above  and  below  the  site,  together  with 
all  other  information  touching  said  bridge  and  the  river  and  accessory  works  as  may 
be  deemed  requisite  by  the  Secretary  ot  War  to  determine  whether  the  said  bridge 
when  built  will  conform  to  the  prescribed  conditions  of  this  act :  Provided,  That  the 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river,  with  clear  openings 
between  them  and  the  axis  of  the  bridge  as  nearly  as  possible  at  right  angles  to  the 
current,  and  that  the  lowest  part  of  the  superstructure  of  the  bridge  shall  be  at  least 
four  feet  above  the  surface  of  the  river  at  its  highest  flood  stage,  and  with  the  piers 
adjacent  to  the  draw-span  provided  with  suitable  guide  piers  or  cribs :  And  provided 
also,  That  any  bridge  built  under  this  act  shall  be  constructed  as  a  pivot  draw-bridgo, 
with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  point, 
and  with  spans  of  not  less  than  one  hundred  feet  in  length  in  the  clear  oh  each  side 
of  tbe  central  or  pivot  pier  of  the  draw :  Provided  also,  That  said  draw  shall  be  opened 
promptly  upon  reasonable  sif^nal  for  the  passing  of  boats ;  and  said  company  or  cor- 
poration shall  maintain,  at  its  own  expense,  from  sunset  to  snnrise,  such  lights  or 
other  signals  on  said  bridge  as  the  Light  House  Board  shall  prescribe. 

Sec 3.  That  all  railroad  companies  desiring  the  nse  of  said  bridge  shall  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains  over 
the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable  compensa- 
tion for  such  use ;  and  in  case  the  owner  or  owners  of  said  bridge  and  the  several  rail* 
road  companies,  or  any  one  of  them,  desiring  such  nse  shall  fail  to  agree  upon  the  sum  or 
sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  conform  in  using 
said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the  Secretary  of 
War,  upon  hearing  of  the  allegations  and  proofs  of  the  parties. 

Sec.  4.  That  the  Secretary  of  War  is  hereby  author  zed  and  directed,  upon  receiv- 
ing any  such  plan  and  map  and  other  information  and  upon  being  satisfied  that  a 
bridge  built  on  such  plan  with  such  accessory  works  and  at  such  locality  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  ho  approves  the 
same,  and,  upon  receiving  such  notification,  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  but 
until  ihe  Secretary  of  War  approves  tho  plan  and  location  of  said  bridge  and  acces- 
lory  works  and  shall  notify  the  company  of  the  same,  tho  bridge  shall  not  be  corn- 
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raenced  or  built;  and  sboald  aoy  change  bo  luailo  in  the  plan  of  the  bridge  or 
Accessory  works  during  the  progress  of  the  work  thereon,  sacb  chau,!^o  shall  1>e  a«b> 
ject  likewise  to  tbe  approval  of  the  Secretary  of  War. 

Sec.  5.  That  any  bridge  and  accessory  works,  when  bnilt  and  coastractod  nndef 
this  act  and  according  to  the  tonus  and  limitations  thereof,  shall  be  a  lairful  strsct- 
are  ;  aftd  said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  which  a2^ 
no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  tbe 
troops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge ;  and 
said  bridge  shall  enjoy  the  rights  and  privileges  of  other,  post-routes  iu  the  Uniud 
States ;  and  equal  privileges  iu  the  nse  of  sach  bridge  shall  he  granted  to  all  tele> 
graph  companies;  and  the  United  States  shall  have  the  ri|;ht  of  ^vay  across  said 
bridge  and  its  approaches  for  postal  telegraph  purposes ;  and  Congress  reserves  tbe 
right  at  any  time  to  rej^nlate  by  appropriate  legislation  the  charges  for  freight  boA 
passengers  over  said  bridge. 

Sec.  0.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  strncturc,  or  its  removal,  at  tbe 
expense  of  the  owners  thereof,  whenever  Secretary  of  War  shall  decide  that  tbe  pob- 
lic  interests  reqnire  it,  is  also  expressly  reserved. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actnal  construction  of  the  bridge 
herein  anthorlzed  be  not  commenced  within  one  year  and  completed  ^c-ithin  three 
years  from  the  date  thereof. 

Approved,  Aagust  6,  1888. 


AN  ACT  to  authorize  the  constractlon  of  abridge  across  the  Ooataoaola  River,  at  or  n«sr 

G^rgia. 

lie  it  enacted  hy  the  Senate  and  House  of  Eepresentaiives  of  the  United  States  of  Ame 
in  Congress  assemhlcdf  That  the  Chattanooga,  Rome  and  Columbus  Bailroad  Company, 
a  corporation  organized  under  the  laws  of  the  State  of  Georgia,  be,  and  the  same  u 
hereby,  authorized  to  construct  and  maintain  a  bridge  across  the  Oostananla  River, 
and  approaches  to  said  bridge,  at  or  near  Kome,  in  the  county  of  Floyd,  and  State  of 
Georgia,  for  the  passage  of  railway  trains. 

Sec.  2.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  hf 
a  lawfnl  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall 
enjoy  the  rights  and  privileges  of  other  post-roads  in  the  United  States,  npon  -whidi 
no  higher  charge  shall  be  made  for  the  transmission  over  the  ssime  of  the  mail,  troops 
and  munitions  of  war  of  the  United  States,  or  for  through  railway  passengers  or  freigbt 
passing  over  said  bridge,  than  the  rate  per  miflo  for  their  transmission  over  the 
railroad  leading  to  said  bridge ;  and  equal  privileges  in  the  use  of  said  bridge  shall 
be  granted  to  all  telegraph  companies,  and  the  United  States  shall  have  the  right  of 
way  across  said  bridge  for  postal -telegraph  purposes ;  that  the  said  bridge  shall  be 
constructed,  either  by  draw,  span,  or  otherwise,  that  a  free  and  nnobstructed  passage- 
way may  bo  secured  to  all  water-craft  navigating  said  river  at  the  point  aforesaid: 
Provided,  That  if  said  bridge  authorized  to  bo  constructed  under  this  act  shall  be  con- 
structed as  a  draw-bridge,  the  draw  shall  bo  opened  promptly  ujwn  the  reasonable 
signals  for  the  passage  of  boats  or  vessels ;  and  said  corporation  shall  maintain,  at 
its  own  expense,  from  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridge  as 
the  Light  House  Board  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shull  have  and 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  traioat 
over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
compensation  for  snch  use ;  and  in  case  the  owner  or  owners  of  said  bridge,  and  the 
several  railroad  companies,  or  any  one  of  them,  desiring  snch  use,  shiUl  fail  to  aszee 
upon  the  sum  or  suras  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall 
conform  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by 
the  Secretary  cl  War  upon  the  hearing  of  the  allegations  and  proofs  of  tho  parties.  ' 
Sec.  4.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  snch  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination  and 
approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving,  for 
the  space  of  one  mile  below  and  one  mile  above  the  proposed  location,  tho  topography 
<)f  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction  and 
strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the  bed 
of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other 
mformatiou  as  may  be  required  for  a  full  and  satisfactory  dnderstanding  of  the  sab- 
ject :  an<J  -zntil  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretarj- 
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of  War  the  constrQction  of  said  bridge  shall  not  be  commenced;  and  should  an; 
change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction,  such 
change  shall  be  subject  to  the  Secretary  of  War. 

Skc.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
served ;  and  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of 
War  in  the  bridge  constructed  under  this  act,  or  its  entire  removal  shall  be  made  by 
the  corporation  owning  or  controlling  the  same,  at  its  own  expense.  Furthermore, 
if  the  construction  of  said  bridge  shall  not  be  commenced  within  two  and  completed 
within  four  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  and 
this  act,  shall  become  null  and  void. 

Approved,  August  6,  1888. 


'  ^'  ACT  aathorislDS  the  Houston,  Central  Arkansas  and  Korthom  Bailway  Gonopany  to  constroct 
And  maintain  bribes  across  Bayoa  Bartholouew  and  across  Onachita,  Ked,  Little,  and  Sabine 
Kiyera  in  Louisiana. 

Be  it  enacted  hy  the  Senate  and  House  of  Bepresentativee  of  the  United  Slates  oj 
America  in  Congress  assembled.  That  the  Houston,  Central  Arkausas^and  Northern  Kail- 
Toskd  Company,  a  corporation  created  and  existing  under  a ud  by  virtue  of  the  laws  of 
the  States  of  Louisiana  and  Arkansas,  be,  and  is  hereby,  authorized  to  construct  aud 
maintain  bridges  across  Bayou  Bartholomew,  Ouachita  River,  Little  River,  Red 
River,  and  Sabine  River,  in  the  State  of  Louisiana,  at  such  points  as  may  hereafter  be 
selected  by  said  railway  company  for  crossing  said  rivers  with  it^  railroad  liue.  Said 
bridges  shall  be  constructed  to  provide  for  the  passage  of  railway  trains,  and  at  the 
option  of  the  said  railway  company  by  whom  they  may  be  built,  may  be  used  for  the 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  foot- 
passengers,  for  such  reasonable  rates  of  toll  as  may  be  fixed  by  said  railway  compauy, 
and  approved  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridges  built  under  this  act  and  subject  to  its  limitations  shall 
be  lawful  structures,  and  shall  be  recognized  aud  known  as  post-routes,  upon  which 
also  no  higher  charge  shall  bo  made  for  the  trausmission  over  the  same  of  the  mails, 
the  troops,  aud  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for 
the  transportation  over  the  railroad  or  public  highways  leading  to  the  said  bridges. 
and  they  shall  enjoy  the  rights  aud  privileges  of  other  post-roads  in  the  United  States; 
and  equal  privileges  in  the  use  of  said  bridges  shall  be  granted  to  all  telegraph  com- 
panies; and  the  United  States  shall  have  the  right  of  way  across  said  bridges,  and  its 
approaches,  for  postal-telegraph  purposes. 

Sec.  3.  That  if  said  bridge  or  bridges  erected  and  maiutaiued  under  the  authority 
of  this  act  shall  at  any  time  substantially  or  materially  obstruct  the  free  navigation 
of  said  bayou  or  river,  or  shall,  in  the  opinion  of  the  Secretary  of  War,  obstruct 
such  navigation,  he  is  hereby  authorized  to  cause  such  change  or  alteration  of  said 
bridge  or  bridges  to  be  made  as  will  effectually  obviate  such  obstruction  ;  aud  such 
alteration  shall  be  made  and  all  such  obstructions  be  reiuoved  at  the  expense  of  the 
owner  or  owners  of  said  bridge  :  and  in  case  of  any  litigation  arising  from  any  obstruc- 
tion or  alleged  obstruction  to  tne  free  navigation  of  said  bayou  or  rivers,  or  either  of 
them,  the  case  may  be  brought  in  the  district  court  of  the  United  States  of  the  State 
of  Louisiana  in  which  any  portion  of  said  obstruction  or  bridge  may  be  located :  Pro- 
vided, That  nothing  in  this  act  shall  be  so  construed  as  to  repeal  or  modify  any  of 
the  provisiousof  law  now  existing  in  reference  to  the  protection  of  the  navigation  of 
rivers,  or  to  exempt  said  bridge  or  bridges  from  the  operation  of  the  same. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridges  shall 
haveand  be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway 
tmins  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  reasonable 
compensation  for  such  use. 

Skc.  5.  That  the  bridge  or  bridges  authorized  to  be  constructed  uflder  this  act  shall 
be  built  and  located  under  and  subject  to  such  regulations  for  the  security  of  naviga- 
tion of  said  bayou  aud  rivers  as  the  Secretary  of  War  shall  prescribe,  and  to  secure 
that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary  of  War,  for 
his  examination  aud  approval,  a  design  aud  drawinj^sof  said  bridge  or  bridges,  aud  a 
map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
proposed  location  of  the  bridge  or  bridges,  the  topography  of  the  banks  of  the  bayou 
or  rivers,  the  shore-lines  at  high  and  low  water,  the  direction  and  strength  of  the  cur- 
rents at  all  stages,  and  the  soundings,  accurately  showing  the  bed  of  the  stream,  the 
location  of  any  other  bridge  or  bridges,  and  shall  furnish  such  other  inforniatio.i  as 
may  be  required  for  a  full  and  satisfactory  understanding  of  tlie  subject:  and  until 
the  said  plans  and  location  of  the  bridges  Hro  approved  by  the  Secretary  of  War,  the 
bridge  or  bridges  shall  not  be  built,  and  should  any  change  bo  made  in  the  plan  of  the 
said  bridge  or  bridges  during  the  progress  of  coustructiou,  such  change  shall  be  aub- 
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Ject  to  the  approval  of  the  Secretary  of  War,  and  said  stractiire  or  stmctam  iM 
be  changed,  at  the  cost  and  expense  of  the  owners  thereof,  from  time  to  timeii:) 
Secretary  of  War  may  direct,  so  as  to  preserve  the  free  and  convenient  navigitiKi 
said  bayou  or  rivers. 

Sec.  6.  That  this  act  shall  be  null  and  void  if  actual  constrnctiou  of  thelnif 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  foQr}« 
from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  ezpR&Hi 
served. 

Approved,  August  6,  1888. 


AN  ACT  to  authorize  the  Maoon,  Tosoaloou  mod  Blrmingfaajn  Bailroad  ConiMuiy  tolniUWl 
across  the  Black  Warrior  River  and  the  Tombigbee  River  in  AJauuna. 

Be  it  enacted  hy  the.Senate  and  House  of  Bepresentatives  ^f  the  United  Stmtee  cfAwtf^ 
in  Congress  assembled,  That  the  Maoou,  Tuscaloosa  and  Birmingham  Railroad  Ci 
pany,  a  corporation  created  and  existing  under  the  laws  of  Alabama,  be,  vi 
hereby,  authorized  to  erect  and  maintain  bridges  across  the  Black  Warrior  Bivrr,; 
or  near  Foster's  Ferry,  or  at  such  point  near  said  ferry  as  shall  be  selected  brs 
railroad  company  for  crossing  said  river  with  their  railroad  line,  Hnd  across  tbeT^ 
bisbee  River  in  or  near  township  twelve,  at  such  point  as  shall  be  selected  brs 
railroad  company  fur  crossing  said  river  with  their  railroad  line,  the  fiaidbn^^ 
have  each  a  draw-span,  so  as  not  to  interfere  with  the  navigation  of  said  river:  I 
tidtdy  That  any  bridge  constructed  under  this  act  and  acciording  to  its  JiDiutii 
shall  be  a  lawful  structure,  and  shall  be  known  and  recognized  aa  a  p08t-roat«,  h 
the  same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  t& 
be.  made  for  the  transmission  over  the  same  of  the  mails,  the  troopa,  and  mnnitrt 
of  war  of  the  United  States,  or  for  through  passengers  or  freight  passing  orer  a 
bridge,  than  the  rate  per  mile  paid  for  their  transportation  over  the  railroads  kne 
to  the  said  bridges,  and  equal  privileges  in  the  use  of  said  bridges  shall  be  gnsi 
to  all  telegraph  and  telephone  companies;  and  the  United  States  shall  bavtd 
right  of  way  across  said  bridges  and  their  approaches  for  postal- telegraph  pailM 

Sec.  2.  That  the  plan  and  location  of  said  bridges,  with  a  detailed  mapefti 
rivers  at  the  proposed  sites  of  the  bridges  and  near  thereto,  exhibit iof^  thedepthi* 
and  currents,  shall  be  submitted  to  the  Secretary  of  War  for  his  approval,  and  is 
he  approves  the  plans  and  locations  of  said  bridges  they  shall  not  be  built;  botip 
the  approval  of  said  plans  by  the  Secretary  of  War  the  said  company  or  corpon^ 
may  proceed  to  the  erection  of  said  bridges  in  conformity  with  said  approved fb 
and  should  auy  change  be  made  In  the  plans  of  said  bridges  during  the  progns 
the  work  thereon,  such  change  shall  be  subiect  likewise  to  the  approval  of  the  S| 
rotary  of  War.  And  there  shall  be  displayed  on  said  bridges  from  sunset  to  exusi 
such  lights  or  other  signals  as  may  be  prescribed  by  the  Light-House  Board. 

Sec.  3.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at* 
time;  and  that  if  at  any  time  navigation  of  said  rivers  shall  iu  any  manner  be  8 
structed  or  iuipaired  by  the  said  bridges,  the  Secretary  of  War  shall  have  antbonf 
and  it  shall  be  his  duty,  to  require  the  said  railroad  company  to  alter  aodcfaa 
the  said  bridges,  at  its  own  expense,  in  such  manner  as  may  be  proper  to  secnre^ 
and  complete  navigation  without  impediment;  and  if  upon  reasonable  notice  totf 
railroad  company  to  make  such  changes  or  improvements  the  said  company  fiiii 
do  so,  the  Secretary  of  War  shall  have  authority  to  make  the  same  at  the  expd 
of  said  company,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited;  siuiO 
gross  shall  have  power  to  do  any  and  all  things  necessary  to  secure  the  free  iar% 
tion  of  the  said  rivers. 

Sec.  4.  That  this  act  shall  be  null  and  void  if  actual  coustrnction  of  the  bri^ 
herein  authorized  be  not  commenced  within  two  years,  and  completed  witfaioi^ 
years,  from  tha  date  thereof. 

Approved,  August  6, 18:i8. 


AN  ACT  to  authorize  the  constmotlon  of  a  bridf^e  aoross  the  Chattahoochee  River  in  ibi  90* 

6eor0a. 

Be  it  enacted  by  the  Senate  and  Some  of  Reprfsentatives  of  the  United  Slates  ef  A^ 
in  Congress  assemhlcdy  That  the  assent  of  Congress  is  hereby  given  to  the  Amenti 
Preston  and  Lumpkin  Railroad  Company,  an  organization  incorporated  under ^ 
laws  of  the  State  of  Georgia,  its  successors  and  assigns,  to  construct  and  maiflt*' 
Jbridgeovar  the  ChattahQocheeJ^iver  in  th6.&t»te  of  Qeorj^ia. 
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Skc.  2.  That  said  bridge  shall  be  built  and  located  under  and  subject  to  such  regu- 
lations for  the  security  of  navigation  of  said  river  as  the  Secretary  of  War  shall  pre- 
scribe ;  and  to  secure  that  object  said  company  or  corporation  shall  submit  io  tho 
Secretary  of  War  a  design  and  drawings  of  said  bridge,  for  bis  examination  and  ap- 
proval, and  a  map  of  its  location,  and  shall  furnish  such  other  information  as  may  be 
required  fur  a  full  and  satisfactory  understanding  of  tho  subiect,  and  in  all  things 
Hball  be  subjoctto  such  rules  and  regulations,  as  may  be  prescribed  by  the  Secretary  of 
War ;  and  until  said  plan  and  location  of  said  bridge  are  approved  by  the  Secretary 
of  War  said  bridge  shall  not  be  commenced  or  built ;  and  should  any  change  be  made 
in  the  plan  of  said  bridge,  during  the  progress  of  the  work  of  construction,  such 
change  shall  be  subject  to  the  approval  of  the  Secretary  of  War. 

Sec.  3.  That  any  bridge  built  under  this  act  and  subject  to  its  limitations  shall  be 
a  lawful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  upon  which 
also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails, 
the  tioopa,  and  the  munitions  of  war  of  the  United  States,  or  passengers  or  freight 
passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportation  over  the 
railroads  or  public  highways  leading  to  said  bridge ;  and  they  shall  enjoy  the  rights 
and  privileges  of  other  post-roads  of  the  United  States,  and  equal  privileges  in  the 
use  of  said  bridge  shall  be  granted  to  all  telegraph  companies,  and  the  United  States 
shall  have  the  right  of  wav  across  said  bridge  and  its  approaches  for  postal  telegraph 
purposes:  Provided  also,  That  other  railroad  companies  shall  have  the  right  to  run 
their  cars  over  said  bridge,  upon  such  just  and  reasonable  terms  as  may  be  agreed 
upon  by  them  and  the  corporation  owning  or  controlling  said  bridge,  and  if  the  parties 
cannot  agree,  then  the  terms  shall  be  determined  by  the  Secretary  of  War. 

Skc.  4.  That  the  right,  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served ;  and  the  right  to  require  any  changes  in  said  structure,  or  its  removal,  at  the 
expense  of  the  owners  thereof,  whenever  the  Secretary  of  War  shall  decide  that  the 
public  interest  requires  it,  is  also  expressly  reserved. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  August  6, 1888. 


AN  ACT  to  authorise  the  conetmotion  of  »  bridge  acrou  the  AUhunft  Biver. 

Be  it  enacted  hy  the  Senate  and  Houee  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Alabama  Great  Northwestern  Railway  Company,  a 
corporation  existing  under  the  laws  of  the  State  of  Alabama,  and  having  authority 
to  build  its  line  of  railroad  from  a  point  in  the  State  of  Alabama,  at  or  near  Mont- 
gomery through  the  State  of  Alabama  to  a  point  at  or  near  the  town  of  Tuscaloosa, 
in  said  State,  be,  and  is  hereby,  authorized  to  construct  and  maintain,  for  the  purpose 
of  making  a  more  perfect  connection  of  its  said  line,  the  following  railroad  bndge,  to 
be  used  by  it,  its  successors  or  assigns,  for  railway  purposes,  over  the  rivers  and  at 
the  localities  named  following,  that  is  to  say,  across  the  Alabama  River  near  the  city 
of  Montgomery,  in  the  State  of  Alabama,  at  the  most  suitable  and  convenient  point 
within  ten  miles  of  said  city  of  Montgomery. 

Sec.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  with- 
out interference  with  the  security  and  convenience  of  navigation  of  said  river,  beyond 
what  is  necessary  to  carry  into  effect  the  rights  and  privileges  hereby  granted;  and  in 
order  to  secure  a  compliance  with  these  conditions,  the  corporation,  previous  to  com- 
mencing the  construction  of  the  said  bridge,  or  of  the  accessory  works,  in  the  booms, 
dikes,  or  piers  designed  to  secure  the  best  practical  channel-way  for  navigation  and 
confine  the  flow  of  the  water  to  a  permanent  channel,  and  for  the  guiding  of  steam- 
boate  and  rafts  safely  through  the  drawn  spans  at  said  point,  shall  submit  to  the  Secre- 
tary of  War  a  plan  of  the  bridge  and  of  such  accessory  works,  together  with  a  de- 
.tailed  map  of  the  river  at  the  proposed  site  of  the  bridge,  and  for  a  distance  of  a  mile 

.,  above  and  below  the  site,  together  with  all  other  information  touching  said  bridge 
find  river  and  accessory  works  as  may  be  deemed  requisite  bj  the  Secretary  of  War 
todejbeimine  whettier  the  said  bridge,  when  built,  will  conform  to  the  prescribed 

^  conditions  of|thi»  act ;  that  as  nearly  as  practicable,  the  said  bridge  shall  be  at  right 
angles  to,  audi  the  piers  parallel  with,  the  current  of  said  river;  and  should  it  be 
.  foimd  herei^ter  that  the  said  bridge  or  accessory  works  interfere  with  the  security 
aud  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to  carry  into 
effect  the  rights  and  privile||^es  hereby  granted,  by  reason  of  any  defect  or  failure  in 
the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are  designe<l, 

,  it  shall  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary  changes  to  be  made 
therein  in  the  interest  of  navigatioBv  at  the  expense  of  the  owners :  Provided,  ihatiiH 

^   to  any  bridge  built  under  thi^  .^C:t,'9£  the  said4)];ii4g*  a^<^^1  ^  mada.wlth  uabtakau 
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and  cootiuaouB  spans,  it  shall  be  of  such  elevation  above  extreme  faig:b  water  Bsi 
as  understood  at  the  point  of  location,  to  the  lowest  part  of  the  sapersftmctore  «f  tk 
bridfice,  and  the  spans  of  said  brid$;e  shall  be  of  soch  width  aei  may  be  prescribed  %f 
the  Secretary  of  War :  And  provided  also,  That  if  any  bridge  built  under  this  act  lU 
be  coustrncted  as  a  draw-bridge,  the  same  shall  be  constructed  as  a  pivot  draw-loi^ 
with  a  draw  over  the  main  channel  of  the  river  at  an  accessible  and  navigable  poiBL 
and  with  spans  of  such  width  and  elevation  above  extreme  high  ^water  at  tbe  poisl^ 
location  as  may  be  required  by  the  Secretary  of  War;  Provided,  also.  That  saidtev 
shall  be  opened  promptly  upon  reasonable  si^i^nal  for  Ihe  passing  of  boats;  and  mt 
company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  till  aimm 
snch  lights  or  other  signals  on  said  bridge  as  the  Light- House  Board  ahall  prescxdc: 
Providedf  aUo,  That  any  railroad  companies  desiring  to  use  said  bridge  shall  havens 
be  entitled  to  equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  thens^ 
the  machinery  and  fixtares  thereof,  and  of  all  the  approaches  thereto,  under  aadspa 
such  terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War  upon  faeir- 
ing  the  allegations  and  proofs  of  the  parties  in  case  thev  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  reoeiyiif 
any  suc^  plans  and  map  and  other  information,  and  anon  being  satisfied  tbatabndiit 
built  on  such  plan  and  with  such  accessary  works,  and  at  such  locality  virill  ooofon 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  approval 
same ;  and  upon  receiving  such  notification  the  said  company  may  proceed  toantnt- 
tion  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location,  but  nl0 
snch  notification  has  been  received,  the  bridge  shall  not  be  commenced  or  bn2t: 
should  any  material  change  be  made  in  the  plan  of  the  bridge  or  said  accessory  woife 
during  the  progress  of  the  work  thereon,  such  change  shall  be  likewise  subject  totk 
approval  of  the  Secretary  of  War.  The  Secretary  may  at  any  time,  when  inhis  ja^ 
ment  necessary,  require  the  company  owniue  or  controlling  said  bridge  to  change tii 
same  in  any  respect,  or  to  entirely  remove  tne  structure,  all  snch  changes  or  t&» 
tire  removal  to  be  at  the  expense  of  said  company,  and  if  refusal  shall  be  made  to  oc» 
ply  with  his  requirements  the  Secretary  of  War  shall  cause  such  changes  tobeaadL 
or  the  entire  removal  of  said  bridge,  and  to  canse  proceedings  to  be  instituted  in  tk 
name  of  the  United  States  in  the  District  conrt  of  tbe  United  States  in  whose  tcci- 
torial  jurisdiction  said  brid§;e  or  any  part  thereof  is  located,  for  the  purpose  df  nevF* 
ering  from  the  parties  owning  said  bridge  the  amount  expended  iu  snch  changes  « 
removal,  together  with  all  costs  of  snch  litigation. 

Sec.  4.  That  any  bridge  and  accessory  works  when  built  and  constructed  under  tla 
act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  lawful  structnre^aat 
said  bridge  shall  be  recognized  and  known  as  a  post-route,  upon  which  also  no  higbs 
charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  aarf 
the  munitions  of  war  of  the  United  States  than  the  rate  per  mile  paid  for  the  trmB«^ 
portation  over  the  railroads  or  public  highways  leading  to  said  bridge;  and  sa^ 
bridge  shall  enjoy  the  rights  and  privilefjes  of  other  post-routes  in  the  United  St*te«: 
and  Congress  reserves  the  right  at  any  time  to  regulate  by  appropriate  legislatioQ  tin 
charges  for  freight  and  passengers  over  said  bridge. 

Sec.  5.  The  United  States  shall  have  the  right  way  for  postal- telegraph  across  said 
bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegr^ 
companies. 

Sbc.  6.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  ihm 
years  from  the  date  thereof. 

Sec.  7.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  reserved. 

A.pproved,  August  6,  1888.  * 


AN  ACT  to  authorize  the  confttrnotion  of  bridj^es  aoroM  the  Flint  anU  Ghattahooofa«0  KiTcn. 

Be  it  enacted  bif  the  Senate  and  Home  of  RepresenXatioee  of  the  United  States  of  Amer- 
ica in  Congress  assembled.  That  the  Alabama  Midland  Railway  Company,  a  corporatioa 
existing  under  the  laws  of  Georgia  and  Alabama,  and  having  authority  to  build  its  liM 
of  railroad  from  a  point  in  the  State  of  Georgia,  at  or  near  Bambridge,  to  and  into 
the  State  of  Alabama,  to  a  point  at  or  near  Montgomery,  the  capital  of  said  State  of 
Alabama,  be,  and  is  hereby,  authorized  to  construct  and  maintain,  for  tne  purpose  e( 
making  a  more  perfect  connection  of  its  said  line,  the  following  railroad  bridges,  to 
be  used  by  it,  its  successors  or  assigns,  for  railway  purposes,  over  the  rivers  and  st 
the  localities  named  following,  that  is  to  say :  across  the  Flint  River  near  the  city  of 
Bainbridge,  in  the  States  of  Georgia,  at  the  most  suitable  and  convenient  point  witbte 
one  mile  of  said  city  of  Bainbridgc,  and  across  the  Chattahoochee  Rivur,  at  or  near 
the  town  of  Gordon,  in  the  State  of  Alabama,  at  the  most  suitable  and  convenieoi 
place  and  within  five  miles  of  said  town  of  Gordon. 
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Si£C.  2.  That  any  bridge  built  under  this  act  shall  be  constructed  and  built  without 
Qterference  with  the  security  and  convenience  of  navigation  of  said  rivers,  or  either 
»f  them,  beyond  what  is  necessary  to  carry  into  effect  the  rights  and  privileges  here- 
»y  granted ;  and  in  order  to  seoare  a  compliance  with  these  conditions,  the  corpora- 
iou.  previous  to  commencing  the  construction  of  the  bridges,  or  of  the  accessory 
rorks  in  the  booms,-  dikes,  or  piers  designed  to  secure  the  best  practical  channel- 
ray  for  navigation  and  confine  the  flow  of  the  water  to  a  permanent  channel,  and  for- 
he  guiding  of  ste«am-boats  and  rafts  safely  throa^h  the  draw-spans  at  said  point, 
hall  submit  to  the  Secretary  of  war  a  plan  of  the  bridge  and  of  such  accessory  works, 
ocether  with  a  detailed  map  of  the  river  at  the  proposed  site  of  the  bridge  and  for 
,  distance  of  a  mile  above  and  below  the  site,  together  with  all  other  information 
oiiching  said  bridge  and  river  and  accessory  works  as  may  be  deemed  requisite  by  the 
Secretary  of  War  to  determine  whether  the  said  bridge,  when  built,  will  conform  to 
he  prescribed  conditions  of  this  act ;  that  as  nearly  as  practicable  the  said  bridge 
hall  be  at  riffht  ancles  to,  and  the  piers  parallel  with,  the  current  of  said  river ;  and 
hould  it  be  found  hereafter  that  the  saia  bridge  or  accessor^'  works  interfere  with 
he  security  and  convenience  of  navigation  of  said  river  beyond  what  is  necessary  to 
arry  into  e£fect  the  rights  and  privileges  hereby  granted,  by  reason  of  any  defect  or 
iailure  in  the  accessory  works  aforesaid  to  accomplish  the  purpose  for  which  they  are 
lesigned,  it  shall  be  the  duty  of  the  Secretary  of  War  to  require  the  necessary 
lianges  to  be  made  therein  in  the  interest  of  navigation,  or  its  entire  removal,  at  the 
expense  of  the  owners;  and  if  any  litigation  shall  be  necessary  to  collect  from  such 
wuers  the  expense  of  making  the  necessary  changes  in  said  bridge,  or  of  its  entire  re- 
noval,  the  same  shall  be  had  in  the  district  court  of  the  United  States  in  whose  ter- 
itorial  jurisdiction  said  bridge  or  any  part  thereof  is  located:  Frovidedj  That  as  to 
,ny  bridge  built  under  this  act,  if  it  be  made  with  unbroken  and  continuous  spans  it 
hall  be  of  such  elevation  above  extreme  high  water,  as  understood  at  the  point  of 
[>cation,  to  the  lowest  part  of  the  superstructure  of  the  bridge,  as  the  Secretary  of 
Var  may  prescribe,  and  the  spans  of  said  bridge  shall  also  be  of  such  width  as  may 
le  recjuired  by  the  Secretary  of  W^ar  in  the  interests  of  navigation :  And  provided  aUOy 
7hat  if  any  bridge  built  under  this  act  shall  be  constructed  as  a  draw-bridge,  the 
ame  shall  be  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channel 
f  the  riwr,  at  an  accessible  and  navigable  point,  and  with  spans  of  such  height 
,bove  extreme  high-water  mark  at  the  point  of  location,  and  such  width,  as  may  be 
>re8cribed  by  the  Secretary  of  War  in  considering  the  requirement's  of  navigation  : 
Provided,  aUo^  That  said  draw  shall  be  opened  promptly  upon  reasonable  signal  for 
he  passing  of  boats;  and  said  company  or  corporation  shall  maintain,  at  its  own 
xpense,  from  sunset  till  sunrise,  such  lights  or  other  signals  on  said  bridge  as  the 
iight-House  Board  shall  prescribe :  Provided^  alsOf  That  any  railroad  companies  de- 
iring  to  use  said  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges 
n  the  passage  of  the  same  and  in  the  use  of  the  machinery  and  fixtures  thereof  and  of 
11  the  approaches  thereto  under  and  upon  such  terms  and  conditions  as  shall  be  pre- 
cribed  by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the 
arties  in  case  they  shall  not  agree. 

Sec.  3.  That  the  Secretary  of  War  is  hereby  authorized  and  directed,  upon  receiv- 
ic  any  such  plans  and  map  and  other  information,  and  upon  being  satistied  that  a 
ndge  built  on  such  plan  and  with  such  accessory  works,  and  at  such  locality  will 
onform  to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  ap- 
roves  the  same ;  and  upon  receiving  such  notification  the  said  company  may  proceea 
>  an  erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  »o^^^^®"  5 
at  until  such  notification  has  been  received  the  bridges  shall  not  be  commeucea  or 
>nilt,  and  should  any  material  changes  be  made  in  the  plan  of  the  bridge  JJ^  **^'|.?^" 
essory  works,  during  the  progress  of  the  work  tbereon,  such  change  shall  ne  hkc- 
rise  subject  to  the  approval  of  the  Secretary  of  War.  under 

Sec.  4.  That  any  bridge  and  accessory  works  when  built  and  constrnctea  »;" 
bis  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  a  **^^*^V.*^^('g<, 
ire ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  ^V^^  ^  1\\»  tlie 
lO  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the  "***  '-nftid 
roops,  and  the  munitions  of  war  of  the  United  States  than  the  rate  per  ™*^® .  j"  . 
or  the  transportation  over  the  railroads  or  public  highway  leaAiiif?  to  ?*^f;,  J\t_S«^\ 
.nd  said  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-rou tea  in  tneuo 

states;  and  equal  privileges  in  the  use  of  said  bridge  shall  be  gran  tea  toaii  "i^'  ^  ^y^ 
ompanies;  and  the  United  States  shall  have  the  right  of  way  for  postal  *®;^/*^at 
mrposes  across  said  bridge  and  its  approaches;  and  Congress  reserves  *f®  ^^    -^„ 
,ny  time  to  regulate  by  appropriate  legislation  the  charges  for  freignt  ana  p»oB«   t* 
>ver  said  bridges.  ^.    _    ^r  ^Ka  ivridiros 

SEC.  5.  That  this  act  shall  be  null  and  void  if  actual  constrnotion   of  r|**^^*^^^ 
lerein  nuthorize4l  be  not  commenced  within  one  year  and  coioplo*®"^  wiini 
ears  from  the  date  thereof.  ^oa«,.v«H 

SBC.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  expressly  resorvcu.. 

Approved,  August  6, 1888. 
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AN  ACT  to  authorize  tho  construction  of  a  bridge  acroM  the  Missouri  River  and  to  esfsMttliiiai 

poBt-road. 

Be  it  enacUd  hy  the  Senate  and  House  of  Repreeentatives  of  the  Untied  Staiee  of  Awam 
in  Cougrees  assemhledj  Tliat  it  skall  be  lawful  for  the  Chicago,  Oquawka  and  Kaai 
City  Short  Liue  Railway  Company,  a  corporation  organized  under  the  laws  of  fti 
^tate  of  Illinois,  or  its  BuccoHSors  or  aBsigns,  to  construct  a  brid|$e  across  the  Miflfli 
Kivor  at  a  point  opposite  or  nearly  opposite  the  town  of  Parlcvill<f{,  in  t4ie  Suiti 
Missouri;  that  said  bridge  may  be  coustruoted  for  railway  and  postal  serrire.  mjA 
single  or  double  tracks  for  railway  ^affic,  and  which  shall  be  under  the  oooditios 
and  limitations  hereinafter  specified. 

Sec.  2.  That  said  bridge  snail  not  interfere  with  the  free  navigation  of  aaidr.^ 
beyond  what  maybe  necessary  to  carry  into  effect  the  rights  and  privileges  kni 
granted  ;  and  in  case  of  any  litigation  arising  under  the  provisions  of  this  met  tea 
litigation  may  be  tried  and  determined  by  the  circuit  of  the  Unitod  States  vhU 
whose  jurisdiction  said  bridge  or  any  part  thereof  is  located. 

Skc.  3.  That  the  bridge  hereby  autnorized  to  be  constructed  must  be  constnKM 
as  a  high  bridge  with  unbroken  and  continuons  spans  having  at  least  one  cliaa»> 
span  of  not  less  than  four  hundred  feet  clear  channel- way  and  ail  other  siiaiu  en 
the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hundred  fr«>t:  ax 
all  spans  shall  have  a  clear  head-room  of  not  less  than  fifty  feet  above  bigh-vi^a 
mark. 

Sec.  4.  That  any  bridge  constructed  under  this  act  shall  be  a  lawful  structure, ari 
shall  be  known  as  a  post-road,  and  the  same  is  hereby  declared  to  be  a  post- road,  vvr 
which  no  higher  charge  shall  be  made  for  the  transportation  of  mails,  troops,  and  ba- 
tions  of  war  of  the  Government  of  the  United  States  or  for  xiaseeujrer  or  frrifb 
passing  over  the  same  than  the  rate  per  mile  charged  for  their  transportalioD  cm 
the  railroad  or  public  highways  leading  to  the  said  bridge,  and  equal  piivilc^i 
the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies.  The  Uuited  2>taia 
shall  also  have  the  right  of  way  over  said  bridge  for  postal  telegraph  pnrposes. 

Sec.  r>.  That  all  railway  companies  desiring  to  use  said  bridge  shall  be  enuUedfe 
equal  rights  and  privileges  in  nsiug  the  same,  including  the  machinery  and  fiji&v* 
thereto  belonging,  and  also  the  approaches  thereto,  upon  such  terms  and  conditioo*« 
shall  be  prescribed  by  the  Secretary  of  War  npon  hearing  the  allegations  and  pm* 
of  the  parties  in  interest,  in  case  the  parties  in  interest  shall  not  be  able  to  agree  mf* 
such  terms  an<l  conditions. 

Skc.  6.  That  the  said  railway  company,  before  entering  npon  the  coustracti4>-  ^ 
said  bridge,  shall  submit  to  the  Secretary  of  War  plans  and  drawings  of  such  sifL> 
ure,  together  with  a  map  of  the  location  thereot  for  one  mile  above  and  one  aw 
below  said  location,  giving  the  topograi)hy  of  the  banks  of  the  river,  the  shore-l-aa 
at  high  and  low  water,  the  direction  and  stre  n^h  of  the  current  of  said  river  at  u 
stages  of  water,  showing  also  the  bed  of  the  river  and  the  channel,  with  such  othc 
ana  further  information  as  the  Secretary  of  War  may  require,  which  said  draviatf 
and  other  information  aforesaid  shall  be  examined  %y  him,  and  if  he  shall  appi«« 
the  same  he  shall  so  notify  the  said  railway  company  of  such  approval,  and  thereh« 
said  company  may  proceed  to  the  erection  of  said  bridge.  The  Secretary  of  War  vf 
make  such  alterations  in  such  plans  as  he  may  deem  necessary  to  the  better  protectia 
of  navigation,  and  such  alterations  shall  be  adopted  by  said  railway  company.  Hi 
said  railway  company  may  at  any  time  make  any  alterations  deemed  adviaahl«  t«h 
made  in  said  bridge,  but  must  first  submit  such  proposed  alterations  to  the  Secretin 
of  War,  and  his  approval  shall  be  first  had  before  they  shall  be  authorized  or  maii^> 

Sec.  7.  That  the  said  bridge  herein  authorized  to  be  constrncted  shall  be  so  kt^ 
and  managed  at  all  times  as  to  afford  proper  means  and  ways  for  the  passa^i^ 
vessels,  barges,  or  rafts  under  it  both  by  day  and  night.  There  shall  he  displayed « 
said  bridge  from  sunset  to  sunrise  such  lights  and  signals  as  may  be  directed  by  tk 
Light-House  Board.  And  such  changes  may  be  made  from  time  to  time  in  the  strsc^ 
ure  of  said  bridge  as  tho  Secretary  of  War  may  direct,  at  the  expense  of  said  raiivi* 
ill  order  the  more  efiVctually  to  preserve  the  free  navigation  of  said  river,  or  the  o^ 
structure  shall  be  altogether  removed  if  in  the  judgment  of  the  Secretary  of  Wartk 
])ublic  good  may  require  such  removal,  and  without  expense  or  charge  to  the  Unil^ 
States. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  htiiff 
herein  autliorized  be  not  commenced  within  one  year  and  completed  within  thi* 
years  from  the  date  thereof. 

Sec.  9.  That  tho  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  i^ 
served. 

Approved,  August  7, 1888. 
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7*  ACT  to  authorize  the  construction  of  »  bridge  across  the  Tenneeneo  River  at  or  nwr  Knoxville, 

Tennessee. 

i?€  it  enacted  by  the  Senate  and  House  of  liepreseniatives  of  ike  United  States  of  America 

C^ang reus  assembled,  That  the  Knoxville  Soutliorn  Railroad  Cumpa  y,  a  corporal  iou 
gaDized  uuder  the  laws  of  the  State  of  Tennessee,  be,  and  is  hereby,  authurized  to 
Eistruct  and  maintain  a  bridge,  and  approaches  thereto,  over  the  TenuessBe  River,  * 
or  within  two  miles  of  the  city  of  Knoxville,  Tennessee.  Said  bridge  shall  be  con- 
^victed  to  provide  for  the  passage  of  railway  trains,  and,  at  the  option  of  the  cor- 
r£ttiou  by  which  it  may  be  built,  may  be  used  for  the  passage  of  wagons  and  vejii- 
>s  of  all  kinds,  for  the  transit  of  animals,  and  for  foot  passengers,  for  reasonable 
b«s  of  toll,  to  be  fixed  by  said  company  ;  and  the  Secretary  of  War  shall  have  the 
^lit,  from  time  to  time,  to  revise,  prescribe,  and  determine  such  rates  or  tolls. 
Skc.  2  That  any  bridge  built  uuder  this  act  and  subject  to  its  limitations  shall  be  a 
Ev-ful  structure,  and  shall  be  recognized  and  known  as  a  post-route,  and  it  shall  vn- 
Y  the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  the  same 
liereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charge  shall  be  made 
r  the  transmission  oyer  the  same  of  the  mail,  troops,  and  munitions  of  war  of  the 
[11  ted  States  than  the  rate  per  mile  for  their  transmission  over  the  railroad  lejuUng 

said  bridge,  and  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all 
Legraph  companies,  and  the  United  States  shall  have  the  right  of  way  across  said 
'i<ige  for  postal  telegraph  purposes ;  that  the  said  bridge  shall  be  so  constructed, 
blier  by  draw-span  or  otherwise,  that  a  free  and  unobstructed  passage-way  may  be 
csured  to  all  water-craft  navigating  said  river  at  the  point  aforesaid :  Provided,  That 

said  bridge,  authorized  to  be  constructed  under  this  act,  shall  be  constructed  as  a 
avr-bridge,  the  draws  shall  be  opened  promptly  npou  the  reasonable  siguals  for  the 
kssage  of  boats  or  vessels;  and  said  corporation  shall  maintain  at  its  own  expense, 
>Tii  sunset  to  sunrise,  such  lights  or  other  signals  on  said  bridgie  as  the  Light-House 
>ard  shall  prescribe. 

Sec.  3.  That  all  railroad  companies  desiring  the  use  of  said  bridge  shall  have  and 
\  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trains 
er  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of  a  reasonable 
mpensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  and  the 
veral  railroad  companies,  or  any  of  them,  desiring  such  use,  shall  fail  to  agree  upon 
e  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  each  shall  con- 
rm  in  using  said  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  the 
kcretary  of  War  upon  tlie  hearing  of  the  allegations  and  proofs  of  the  parties. 
Skc.  4.  That  any  bridge  authorized  t-o  be  constructed  under  this  act  shall  be  built 
id  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
id  river  as  the  Secretary  of  War  shall  prescribe  ;  and  to  secure  that  object  the  said 
ujpany  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  examination 
id  approval,  a  design  and  drawings  of  the  bridge,  and  a  map  of  the  location,  giving, 
r  tbe  space  of  one  mile  below  ami  one  mile  above  the  pro pose<l  location,  the  topog- 
pliy  of  the  banks  of  the  river,  the  shore-lines  at  high  and  low  water,  the  direction 
d  strength  of  the  current  at  all  stages,  and  the  soundings,  accurately  showing  the 
d  of  the  stream,  the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  such 
hi'sr  information  as  may  be  required  for  a  full  and  satisfactory  understanding  of  the 
bject;  and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Sec- 
\,&Yy  of  War  the  construction  of  said  bridge  shall  not  be  commenced  ;  and  should 
y  change  be  made  in  the  plan  of  said  bridge  during  the  progress  of  construction, 
ch  change  shall  be  submitted  to  and  subject  to  the  approval  of  the  Secretary  of 
ar. 

Sec.  5.  That  the  right  to  alter,  amend,  or  repeal  this  act,  is  hereby  expressly  re- 
rved  ;  and  any  alterations  or  changes  that  may  be  required  by  the  Secretary  of  War 

tbe  bridge  constructed  nnder  this  act,  or  its  entire  removal  shall  be  made  by  the 
rporation  owning  or  controlling  the  same,  at  its  own  expense.  Fntherniore,  if  the 
nstructiou  of  said  bridge  shall  not  be  commenced  within  two  and  completed  within 
nr  years  after  the  passage  of  this  act,  all  privileges  conferred  hereby,  au«l  this  act, 
all  become  null  and  void. 
Approved,  August  9,  1838. 

S"  ACT  to  authorize  the  oonatlrnction  and  maintenance  of  a  railroad  bridjce  by  the  Bi^min^ham.  At- 
antic  and  Air  Line  Railroad  and  Hanking  and  Navigation  Company  acroaa  the  Oconee  Kivcr  in 
Liaarens  County.  State  of  Georgia. 

J3e  it  enacted  bi/  the  Senate  and  House  of  Representatives  of  the  Vmted  Slates  of  America 
Congress  affsembled,  Tliat  the  Birmingham,  Atlantic  and  Air  Li:^  lia'lroad  and 
inking  and  Navigation  Company,  a  corporation  uuder  the  laws  of  Georgia,  be,  and 
e  said  corporation  is  hereby,  authorized  and  permitted  to  construct  and  maintain 
railroad  bridge  across  the  Oconee  River  at  or  near  the  city  of  Dubun,  in  th«  county 
Laurens,  in  tbe  State  of  Georgia. 
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Skc.  2.  That  said  bridse  sh&li  be  constructed  and  built  without  material  intaik 
ence  with  tbe  security  and  convenience  of  the  navigation  of  said  rlirer,  beyoodTtaii 
necessary  to  carry  into  effect  the  rights  and  privileges  hereby  ^raQtelid  ;  and  inoirii 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  tbe  SeetHuti 
War,  for  his  examination  and  approval,  a  plan,  design,  and  drawini^s  of  theWi 
and  a  map  of  location,  giving  for  the  space  of  one  mile  above  and  one  mile  Un 
the  proposed  location,  the  topography  of  the  banks  of  the  river,  tbe  sbord-fiisi 
high  and  low  water,  tbe  direction  and  strength  of  the  currents  at  all  stages,  airftb 
soundings,  accurately  showing  the  bed  of  the  stream,  the  location  of  any  other  Iciip 
or  bridges,  and  shall  furnish  such  other  information  as  may  be  reqaired  for  a  Mai 
satisfactory  understanding  of  the  subject,  and  until  the  said  plan  and  locatkiii«ffli 
bridge  are  approved  by  the  Secretary  of  War  the  oonstr action  of  said  bridge  lU 
not  be  commenced:  Provided^  That  said  bridge  shall  be  built  with  draw -spans  giiv( 
eightv  feet  clear  width  at  low  water  on  either  side  of  the  pivot  pier  in  main  ^mi 
and  that  the  draw  shall  be  opened  promptly  upon  reasonable  signal  for  the  pM^ 
of  boats,  barges,  and  rafts,  and  in  no  case  shall  unnecessary  delay  ooear;  iadmi 
company  or  corporation  shall  maintain,  at  its  own  expense,  from  sunset  tUlnaoR 
such  lights  or  other  signals  on  said  bridge  as  the  Light  House  Board  shall  presoih 

Sec.  3.  That  the  Secretary  of  War  is  authorized  and  directed,  upon  reoeiviii^ad 
plan,  map,  and  other  information,  upon  being  satisfied  that  the  bridge  built  «|i 
snch  plan  and  with  such  accessory  works  and  at  such  locality  will  oonfona  t»  A 
prescribed  conditions  of  this  act,  to  notify  said  company  or  corporation  that  kf 
proves  the  same ;  and  upon  receiving  such  notification  said  company  or  corpotiiii 
may  proceed  to  the  erection  of  said  bridge,  conforming  strictly  to  tbe  approved  pii 
and  location ;  and  should  any  change  be  made  in  the  plan  of  tbe  bridge  or  aids 
cessory  works  during  the  progress  of  the  work  thereon,  snch  change  sbali  be  likin 
subject  to  the  approval  of  tbe  Secretary  of  War ;  and  in  case  of  any  litigation aiii^ 
from  any  obstruction  or  alleged  obstruction  to  the  free  navigation  of  said  ci^ 
caused  or  alleged  to  be  caused  by  said  bridge,  the  case  may  be  brought  in  tbe  eirff 
conrt  of  the  United  States  within  whose  jurisdiction  said  bridge  or  any  part  tiMSi 
is  located. 

Skc.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constroeted  oAi 
this  act  and  according  to  the  terms  and  limitations  thereof,  shall  belawfnltiitf 
ures  ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-route,  nponvW 
also  no  higher  charge  shall  be  made  for  the  transmission  over  tbe  same  of  tbe  aii 
the  troops,  and  the  munitions  of  war  of  tbe  United  States,  or  for  pasaengeis  m 
freight  passing  over  said  bridge,  than  the  rate  per  mile  paid  for  the  transportilii 
over  the  railroads  or  public  highways  leading  to  said  bridge,  and  said  bridj^  ibl 
enjoy  the  rights  and  privileges  of  other  post-routes  in  the  United  States. 

iSEC.  5.  That  the  United  States  shall  have  the  right  of  way  for  soch  postal4iii 
graph  lines  across  said  bridge  as  the  Government  may  construct  or  oontrof,  andeq|a 
privileges  in  tbe  use  of  said  bridge  shall  be  granted  to  all  telegraph  eompaniea. 

Skc.  6.  That  all  railroad  companies  desiring  the  dse  of  said  bridge  shall  have* 
be  entitled  to  equal  rights  and  privileges  relative  to  the  passage  of  railway  trasV 
cars  over  the  same,  and  over  the  approaches  thereto,  upon  payment  of  a  remaonkk 
compensation  for  such  use;  and  in  case  the  owner  or  owners  of  said  bridge  sod  tk 
.several  railroad  companies,  or  any  of  them,  desiring  snch  use,  shall  fail  to  agree  ifH 
the  sum  or  sums  to  be  paid,  and  upon  rules  and  conditions  to  which  eitcb  shall  ea 
form  in  using  naid  bridge,  all  matters  at  issue  between  them  shall  be  decided  by  tb 
Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofs  of  the  parties:  *  f" 
tided  that  the  provisions  of  section  four  in  regard  to  charges  for  passengers  and  fici|k 
across  said  bridge  shall  not  govern  tbe  Secretary  of  War  in  determining  any  qnei^ 
arising  as  to  the  sum  or  sums  to  be  paid  to  the  owners  of  said  bridge  by  said  eo«|i 
nies  for  the  use  of  said  bridge. 

Skc.  7.  That  the  Secretary  of  War  may  at  any  time  cause  the  owners  of  said  bri^ 
to  alter  the  same  so  as  to  prevent  or  remove  all  material  and  substantial  obstracti« 
to  the  navigation  of  said  river  by  the  construction  of  said  bridge  and  its  acoeseM! 
works;  ancfthe  expense  of  altering  said  bridge  or  removing  such  obstrnction,  ikii 
be  borne  by  the  owners  of  or  persons  con  trolling  such  bridge. 

Sec.  8.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bii^ 
herein  authorized  be  not  commenced  within  one  year  and  completed  within  tbsi 
years  from  the  date  thereof. 

Approved,  August  9,  1888. 


AN  ACT  aathoriziog  tbe  ooDHtrnction  of  n  bridge  across  the  Hlssonri  River,  at  or 
^PlattADioulh.  Nebraska,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  House  of  Repreeentatitee  of  the  United  Staieeef  Awt0* 
in  Congress  assembled.  That  the  Iowa  and  Nebraska  Bridge  Company,  a  oorpona* 
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Tganized  under  the  laws  of  the  State  of  Nebraska,  its  snccessors  or  assigns,  is  hereby 
authorized  to  construct,  maintain,  and  operate  a  bridge  across  the  Missouri  River,  at 
>r  near  the  city  of  Plattsmouth,  in  the  county  of  Cass  and  State  of  Nebraska,  and  at 
nch  point  as  may  be  hereafter  selected  by  said  corporation,  its  successors  or  assigns, 
»Dd  at  least  one-third  of  a  mile  from  any  other  bridge,  as  shall  best  promote  the  public 
onvenience  and  welfare,  and  the  necessities  of  business  and  commerce,  and  also  to 
onstroct  and  maintain  the  accessory  works  necessary  to  secure  the  best  practicable 
hannel-way  for  navigation  and  to  confine  the  flow  of  water  to  a  permanent  channel 
,t  such  point ;  and  said  corjtoration,  its  snccessors  or  assigns,  shall  construct  and  main- 
ain  ways  on  said  bridge  for  carriages,  wagons,  and  foot-passengers,  and  may  charge 
ltd  receive  such  reasonable  toll  therefor  as  may  be  approved  from  time  to  time  by  the 
lecretary  of  War:  Provided,  That  said  bridge  may  be  constructed,  maintained,  and 
sed  also  for  the  safe  and  convenient  passage  of  cable  and  street  cars. 

8kc.  2,  That  the  plan  and  location  of  said  bridge,  with  a  detailed  map  of  the  river 
.t  the  proposed  site  of  the  bridge  and  near  thereto,  exhibiting  the  depths  and  cur- 
ents,  Miall  be  submitted  to  the  Secretary  of  War,  for  his  approval,  and  until  he  ap- 
prove tke  plan  and  location  of  said  bridge  the  construction  shall  not  be  commenced; 
at  upon  tne  approval  of  said  plan  by  the  Secretary  of  War,  the  said  company  or  corpo- 
ation  mav  proceed  to  the  construction  of  said  bridge  in  conformity  with  said  approved 
ilan;  and  should  any  change  be  made  in  the  plan  of  said  bridge  during  the  progress 
f  the  work  thereon,  such  chaoge  shall  be  subject  likewise  to  the  approval  of  the  Sec- 
atary  of  War. 

Skc.  3.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed  under 
his  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawful  structures; 
nd  said  bridge  shall  be  recognized  and  known  as  a  post-route  upon  which  also  no 
i^her  charge  shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the 
roopsy  and  tne  munitions  of  war  of  the  United  States,  than  the  rate  per  mile  paid  for 
he  transportation  over  the  railroads  or  public  highways  leading  to  said  bridge;  and 
aid  bridge  shall  enjoy  the  rights  and  privileges  of  other  post-routes  of  the  United 
tates;  and  Congress  reserves  the  right  at  any  time  to  regulate  by  appropriate  legis- 
ktion  the  charges  for  freight  and  passengers  over  said  bridge.  The  United  States 
hall  have  the  right  of  way  for  postal  telegraph  across  said  bridge,  and  equal  privi- 
9geB  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies :  Provided 
Iso,  That  the  said  bridge  may  be  used  by  all  railroad  companies  for  .the  passage  of 
heir  cars  over  the  same,  upon  such  terms  as  may  be  fixed  by  said  company  or  com- 
laniesand  the  oocporation  owning  or  controlling  said  oridge,  and  if  they  cannot  agree, 
hen  the  charges  for  the  use  of  said  bridge  by  such  other  company  or  companies  shall 
»e  established  by  the  Secretary  of  War,  after  hearing  the  parties. 

Skc.  4.  That  Congress  reserves  the  right  to  alter,  amend,  or  repeal  this  act  at  any 
ime;  and  if  at  any  time  navigation  of  tne  said  river  shall,  in  the  opinion  of  the  Sec- 
etary  of  War,  be  in  auy  manner  obstructed  or  impaired  by  the  said  bridge,  the  Seo- 
etary  of  War  shall  have  authority,  and  it  shall  be  his  duty,  to  require  the  said  cor- 
poration, its  successors  or  assigns,  to  alter  and  change  the  said  bridge,  at  its  or  their 
wn  expense,  in  such  manner  as  may  be  proper  to  secure  free  and  complete  naviga- 
ion  without  impediments;  and  if  upon  reasonable  notice  to  said  incorporation,  to 
Aftke  such  changes  or  improvements  the  said  corporation  fails  to  do  so,  the  Secretary 
if  War  shall  have  authority  to  make  the  same  at  the  expense  of  said  corporation,  or 
o  remove  said  bridge,  the  amount  thereof  to  be  recovered  by  the  United  States,  by 
uit  in  the  United  States  circuit  court  within  whose  jurisdiction  the  bridge  oi   any 
»art  of  it  may  lie,  and  all  the  rights  conferred  by  this  act  shall  be  forfeited ;  and 
Congress  shall  have  power  to  do  any  and  all  things  necessary  to  secure  the   free 
lavigation  of  said  river. 

Sbc.  5.  That  uuless  the  construction  of  said  bridge  be  commenced  within  one  year 
kud  completed  within  three  years  after  the  passage  of  this  act,  all  privileges  conferred 
lereby  shall  become  null  and  void. 

Approved,  August  9, 1888. 


AN  ACT  to  provide  for  the  enUrgement  of  the  dimensiona  of  the  wharf  of  Fortress  Monroe. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
In  Congress  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to 
cause  the  plans  and  specifications  under  which  contract  has  been  entered  into  by  the 
United  States  for  the  construction  of  an  iron  wharf  at  Fortress  Monroe,  \  irginia,  to 
be  amended  and  changed  so  as  to  require  all  bearing  piles  and  floor  beams  of  said 
wharf  to  be  of  iron  or  steel  instead  of  wood,  and  to  enlarge  the  dimensions  of  tlie  said 
wharf  as  designed,  and  make  such  other  modifications  in  the  plans  and  speciticatious 
u  inay  be  required  to  meet  the  necessities  of  commerue,  for  which  purpose  tlie  sum 
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Improving  liarbor  at  Oswego,  New  York:  ContiQuing  improvement  »od  re^ 
one  buudred  thoasand  dollars;  of  which  fifteen  thonsand  dollars  shall  be  nstAi 
removing  the  east  breakwater  at  the  month  of  the  river. 

Improving  harbor  at  Plattsbnrgb,  New  York:  To  complete  improvement,  af*« 
thonsand  doUiirs. 

Improving  harbor  at  Roudout,  New  York:  To  complete  improvement^  five tbi' 
sand  dolhirs. 

Improving  harbor  at  Sackett's,  New  York :  Continning  improvement^  two  thooni 
dolhirs. 

Improving  Tonawanda  Harbor  and  Niagara  River,  New  York,  as  per  report  of  o 
giueer  in  chAfge,  dated  December  twenty-nine,  eighteen  hundred  and  eigfaty-sem 
one  hundred  tlionsand  dollars. 

Improving  New  York  Harbor,  New  York :  Continuing  improvement,  three  hmdn 
and  eighty  thousand  dollars. 

Improving  harbor  at  Saugerties,  New  York :  Continning  improvement,  twelretbRt 
sand  dollars. 

Improving  harbor  at  Wilson,  New  York :  Continuing  improvement,  five  thootttf 
dollars. 

Improving  harbor  at  Port  Chester,  New  York :  Continuing  improvement,  fire  tL* 
sand  dollars. 

Improving  harbor  at  Glen  Cove,  New  York,  twenty  thousand  dollars. 

Improving  harbor  at  New  Rochelle,  New  York:  Continuing  improvement,  tbebti- 
ance  remaining  on  hand  from  former  appropriations  to  be  expended  in  parsnaace^ 
the  project  adopted  in  eighteen  hnndrod  and  seventy-one. 

Improving  channel  between  Staten  Island  and  the  New  Jersey  shore.  New  York  tfi 
New  Jersey :  Continuing  improvement,  by  dredging  fifteen  thousand  dollars. 

Improving  Arthur  Kill,  between  Staten  Island  and  the  New  Jersey  shore.  New  Tot 
and  New  Jersey:  Dredging  and  straightening  channel  near  Staten  Island  bridge,  at 
removiog  the  point  of  land  westerly  of  same,  ten  thousand  dollars. 

Improving  harbor  at  Raritan  Bay,  New  Jersey:  Continuing  improvement,  twean- 
five  tlionsand  dollars. 

Improving  harbor  at  Erie,  Pennsylvania:  Continuing  improvement,  twenty-tbs 
thousand  dollars. 

For  the  preservation  and  protection  of  the  peninsula  of  Presqne  Isle,  Erie  Hsite 
Pennsylvana,  as  recommended  by  the  Chief  of  Engineers,  January  thirteenth,  eigbitci 
hundred  and  eighty-five,  and  in  accordance  with  such  plans  as  the  Secretary  of  Vir 
may  prescribe,  sixty  thonsand  dollars. 

Improving  the  harbor  of  Philadelphia:  For  the  removal  of  Smith's  Island,  sk 
Windmill  Island,  in  the  State  of  Pennsylvania,  and  Potty's  Island,  in  the  State 0t 
New  Jentey,  or  sueh  parts  of  them  and  the  shoals  adjacent  thereto  as  may  be  reqnini 
and  for  the  improvement  of  the  harbor  between  the  cities  of  Philadelphia,  PaiBt*.- 
vania,  and  Camden,  New  Jersey,  five  hundred  thonsand  dollars:  ProvidtA,  That  9 
part  of  this  sum  shall  be  expended  until  the  title  to  the  lands  forminsr  said  islaafr 
shall  be  acquired  and  vested  in  the  United  States  without  charge  to  the  latter  berosi 
three  hundred  thousand  dollars  of  the  sum  herein  appropriatML 

Improving  ice-harbor  at  Marcus  Hook,  Pennsylvania:  Continning  improvenoii 
fifteen  thonsand  dollars. 

Improving  Delaware  Breakwater,  Delaware:  Continuing  improvement,  one  ho- 
dred  thousand  dollars. 

Improving  ice-harbor  at  New  Castle,  Delaware :  Continuing  improvement,  smt 
thousand  five  hundred  dollars. 

Improving  harbor  at  Wilmington,  Delaware :  Continuing  improvement,  thirty  tbot- 
sand  dollars. 

Improvinj|[  harbor  at  Baltimore,  Maryland :  Continuing  improvement,  and  wideoiae 
channel  to  six  hundred  feet,  three  hundred  thousand  dollars. 

Improving  harbor  at  Breton  Bay,  Maryland :  Continuing  improvement,  three thi*- 
sand  dollars. 

Improving  harbor  at  Cambridge,  Maryland,  five  thousand  dollars. 

Improving  harbor  at  Norfolk  and  its  approaches,  Virginia :  Continning  improT^ 
ment,  fifty  thousand  dollars. 

improving  approach  to  Norfolk  Harbor,  and  the  United  States  navy-yard  at  NoiM- 
Virginia:  Continuing  improvement  between  Lambert's  Point  and  Fort  Norfolk,  U* 
thousand  dollars ;  and  the  balance  of  one  hundred  and  nine  thonsand  dollars  of  fonvf 
appropriations  made  under  this  head  and  available  July  first,  eighteen  hnndredsori 
eighty-seven,  is  hereby  authorized  to  be  expended  according  to  the  modified  plan  ^ 
the  engineer  in  charge. 

Improving  harbor  at  Beaufort,  North  Carolina:  Continuing  improvement,  thiitr- 
five  thonsand  dollars. 

Improving  the  inland  water-way  between  Beaufort  and  New  River,  North  Caroliai: 
Coutuitting  improvement,  five  thousand  dollars. 
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Improving  the  inland  water-way  between  New  Berne  and  Beaufort,  North  Carolina : 
Oontinuing  improvement,  tifteen  thousand  dollars. 

Improving  harbor  at  Charleston,  including  Sullivan's  Island,  South  Carolina:  Con- 
tinuing improvements,  three  hundred  and  fifty  thousand  dollars,  of  which  five  thon- 
laud  dollars  may  be  expended  on  Mount  Pleasant  shore  of  inner  harbor  of  Charles- 
ton, South  Carolina. 

Iinprovins  harbor  at  Georgetown,  South  Carolina :  Continuing  improvement,  seven 
thouiiand  five  hundred  dollars. 

Improving  Winyaw  Bay,  South  Carolina :  Continuing  improvement,  one  hundred 
thousand  dollars.  The  Secretary  of  War  ia  authorized  and  directed  to  appoint  a 
t>oard  of  three  engineer  officers  of  the  United  States  Army,  whose  duty  it  shall  be  to 
examine  the  plan  submitted  by  Captain  William  H.  Bixby,  United  iStates  Army  En- 
(ineers,  under  date  of  Jauaary  thirty-first,  eighteen  hundred  and  eighty-five,  for  the 
mprovement  of  said  bay.  The  said  board  shall  report  to  the  Secretary  of  War,  who 
ihall  lay  its  report  before  Congress  at  its  next  session,  with  the  views  of  himself  and 
;he  Chief  of  Engineers  of  the  United  States  Army  thereon:  Provided,  That  nothing 
lerein  contained  shall  be  construed  to  prevent  tbeexpenditareof  this  appropriation. 

Improving  harbor  at  Brunswick,  Georgia:  Continuing  improvement,  thirty-five 
;bousaud  dollars. 

Improving  Cumberland  Sound,  Georgia  and  Florida :  Continuing  improvement,  one 
lundred  and  twelve  thousand  five  hundred  dollars. 

Improving  harbor  at  Savannah,  Georgia :  To  complete  existing  project,  one  hun- 
Ired  and  eighty  thoasaud  dollars. 

In^^rovin^  harbor  at  San  Augustine,  Florida,  thirty-five  thousand  dollars.  The 
Secretary  oi  War  is  authorized  and  directed  to  appoint  a  board  of  three  engineer  officers 
»f  the  United  States  Army,  whose  duty  it  shall  be  to  examine  into  the  expediency  of 
arther  improving  the  harbor  of  San  Augustine,  Florida,  upon  the  plan  submitted  by 
'lieutenant  William  M.  Black,  United  States  Army  Engineers,  under  date  of  Deoem- 
»er  twelfth,  eighteen  hundred  and  eighty-seven.  The  said  board  shall  report  to  the 
>ecretaryof  War,  who  shall  lay  its  report  before  Cocgress  at  its  next  session,  with  the 
iews  of  himself  and  the  Chief  of  Engineers  of  the  United  States  Army  thereon. 

Improving  harbor  at  Apalachicola  Bay, Florida:  Continuing  improvement,  twenty 
faonsand  dollars. 

Improving  harbor  at  Cedar  Keys,  Florida:  Continuing  improvement,  seven  thou- 
And  five  hundred  dollars. 

Improving  harbor  at  Pensacola,  Florida:  Continuing  improvement,  thirty-five 
lionsand  dollars. 

Improving  harbor  at  Tampa  Bay,  Florida,  from  outer  bar  to  Mangrove  or  Bushy 
*oint,  twenty-five  thousand  dollars. 

Improving  entrance  to  harbor  at  Key  West,  Florida,  twenty-five  thousand  dollam. 
7]ie  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  engi- 
leer  officers  of  the  United  States  Army,  whose  dnty  it  shall  be  to  examine  into  the 
zpediency  of  further  improving  the  entrance  to  the  harbor  at  Key  West,  Florida, 
(lOD  the  plan  submitted  by  Lieutenant  William  M.  Black,  United  States  Army  En- 
ineers, under  date  of  May  thirty- first, eighteen  hundred  and  eighty-seven;  the  said 
;oard  shall  report  to  the  Secretary  of  War,  who  shall  lay  its  report  before  Congress 
t  its  next  session,  together  with  the  views  of  himself  and  the  Chief  of  Engineers  of 
je  United  States  Army  thereon. 

Improving  harbor  at  Mobile,  Alabama:  Continuing  improvement,  on  enlarged  proj- 
st  for  securing  a  channel  twenty-three  feet  deep  and  two  hundred  and  eighty  feet 
ide,  two  hundred  and  fifty  thousand  dollars. 

Improving  harbor  at  Biloxi  Bay,  Mississippi :  Continuing  improvement,  eighteen 
lonsand  five  hundred  dollars. 

Improving  Aransas  Pass  and  Bay  np  to  Rockport  and  Corpus  Christi,  Texas:  Con- 
Duing  improvement,  one  hundred  thousand  dollars. 

Improving  Brazos,  Santiago  Harbor,  Texas:  Continuing  improvement,  twenty-five 
lonsand  dollars. 

Improvement  of  entrance  to  Galveston  Harbor,  Texas :  Continning  improvement, 
ire  hundred  thousand  dollars. 

Improving  Sabine  Pass,  and  Blue  Buck  Bar,  Texas :  Continuing  improvement,  two 
lodred  and  fifty  thousand  dollars. 

Improving  ship-channel  in  Galveston  Bay,  Texas,  from  Morgan*8  Cut  to  Bolivar 
tiaunel:  Continning  improvement,  one  hundred  thousand  dollars. 
Improving  harbor  at  Ashtabula,  Ohio :  Continuing  improvement,  twenty-five  thon- 
11(1  dollars. 

Improving  harbor  at  mouth  of  Black  River, Ohio:  Continuing  improvement,  ton 
ousand  dollars. 

Improving  harbor  at  Cleveland,  Ohio:  Continuing  improvement  on  the  last  plan 
ojected,  one  hundred  thousand  dollars. 
Improving  harbor  at  Fairport,  Ohio:  Continuing  improvement,  ten  thousand  dol- 
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lars ;  of  whioh  so  mnch  as  may  be  neceasary  may  be  expended  in  deepening  tkin 
That  the  owners  of  dock  property  abuttiug  ou  Gi'and  River,  at  the  niuatk  ikoiri 
shall  have  the  right  to  load  and  unload  coal,  ore,  and  other  freig^ht  over  soB&cki 
the  east  Government  pier  as  lies  north  of  the  present  low- water  mark,  nniawi 
limitations  as  to  time  and  use  as  shall  be  approved  by  the  Secretary  of  War.oiib 
payment  of  such  compensation  as  the  Secretary  of  War  shall  determine. 

Improving  harbor  at  Haron,  Ohio:  Continiiiag  improvement,  six  thottoandtfofai 

Improving  harbor  at  Vermillion,  Ohio:  For  preservation  of  piers,  one  thmm 
dollars. 

For  ice-harbor  at  the  month  of  Muskingam  River,  Ohio:  To  complete,  sixtjifai 
sand  dollars. 

Improving  harbor  at  Port  Clinton,  Ohio :  Continuing  improvement,  live  tboaa 
dollars. 

Improving  harbor  at  Sandusky,  Ohio :  Continuing  improvement  by  a  straigbtcte 
nel  from  Sandusky  City  to  the  entrance  of  Sandusky  Bay,  pursuant  to  the  last  fsi 
of  the  engineers,  forty  thousand  dollars;  of  which  live  thousand  dollars,  orwatf 
as  may  be  necessary,  may  be  used,  in  the  discretion  of  the  Secretary  of  War,  is  ■ 
proving  the  old  channel. 

Improving  harbor  at  Toledo,  Ohio :  Continuing  improvement  of  the  MaomeeBNi 
by  a  straight  channel,  pursuant  to  the  last  plan  of  the  engineer  in  charge,  one  boia 
and  fifty  thousand  dollars. 

Improving  harbor  at  Toledo,  Ohio:  For  clearing  the  old  channel,  five  ^kmm 
dollars. 

Improving  outer  harbor  at  Michigan  City,  Indiana:  Continain^  imporonart 
ninety  thousand  dollars. 

To  complete  inner  harbor  at  Michigan  City,  five  thousand  dollars. 

Improving  harbor  at  Calumet,  Illinois :  To  complete  improvement^  twenty  t&i 
sand  four  hundred  dollars. 

Improving  harbor  at  Chicago,  Illinois '-  Continuing  improvement,  two  he^ 
thousand  dollars. 

Improving  harbor  at  Waukegan,  Illinois:  Continuing  improvement,  tweotr-fe 
thousand  dollars. 

Improving  harbor  at  Charlevoix  and  entrance  to  Pine  Lake,  Michigan,  twelve l^ 
sand  five  hundred  dollars. 

Improving  harbor  at  Cheboygan,  Michigan :  Continuing  improvement,  fiHeeatbfl 
sand  dollars. 

Improving  harbor  at  Frankfort,  Michigan :  Continuing  iniprovement,  eight  tkn 
sand  dollars. 

Improving  harbor  at  Grand  Haven,  Michigan :  Continuing  improvement,  tvfsi 
five  thousand  dollars. 

improving  harbor  of  refuge  at  Grand  Marais,  Michigan  :  Continuing  improTcart 
fifty  thousand  dollars. 

Improving  harbor  of  refuge  at  Ludington,  Michigan :  Continning  impiovvart 
sixty  thousand  dollars;  and  the  Secretary  of  War  is  hereby  authorized  and  d\net 
to  accept  the  deed  tendered  by  the  Pere  Marquette  Lumber  Company,  of  lAtdw^ 
Michigan,  of  three  and  thirty-one  hundredths  acres  of  land. 

Improving  harbor  at  Manistee,  Michigan  :  Continuing  improvement,  ten  thoMH 
dollars. 

Improving  harbor  at  Black  Lake,  Michigan  :  Continuing  imprpvement,  fi^tte 
sand  dollars. 

Improving  harbor  at  Monroe,  Michigan  :  For  repairs  and  for  dredging  at  iiio«tk< 
ri  ver,  five  thousand  dollars. 

Improving  harbor  at  Mu  skegou,  Michigan :  Continuing  improvement,  fertTi< 
thousand  dollars. 

Improving  harbor  at  Ontonagon,  Michigan :  Continuing  improvement,  twelve tb(< 
sand  five  hundred  dollars. 

Improving  harbor  at  Peutwater,  Michigan  :  Continuing  improvement,  eight  tk' 
sand  dollars. 

Improving  harbor  of  refuge  at  Portage  Lake,  Michigan :  Continning  improvess 
ten  thousand  dollars. 

Improving  harbor  of  refuge  at  Sand  Beach,  Michigan :  Continning  improved 
seventy  thouHand  dollars. 

Improving  harbor  at  Saint  Joseph,  Michigan:  Continuing  improvement,  tvr^ 
thousand  dollars ;  five  thousand  dollars  to  be  used  in  improving  the  water  cte^ 
leading  up  to  Benton  Harbor. 

Improving  harbor  at  Saugatuck,  Michtgau:  To  repair  and  maintain,  five  ihoatB 
dollars. 

Improving  harbor  at  South  Haven,  Michigan:  Continning  improvement,  ten  tif* 
sand  dollars;  three  thousand  dollars  of  which  shall  be  UHed  in  deepening  the  i '  ^ 
of  Black  River  from  the  inner  termini  of  the  picro  to  the  highway  bridge. 
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Improving  harbor  at  White  River,  Michigan :  Continuing  improvement,  ten  thoa- 
land  dollars. 

Improving  harbor  at  Marquette,  Michigan:  Continuing  improvement,  twenty- 
Sve  thousand  dollars:  Provided,  That  no  part  of  this  appropriation  shall  be  expended 
until  the  question  of  harbor  limits  has  been  settled  to  the  satisfaction  of  the  Secretary 
jf  War. 

Improving  harbor  at  Thunder  Bay,  Michigan:  Continuing  improvement,  the  bal- 
ance available  from  former  appropriations  shall  be  expended  in  dredging  the  entrance 
shannel  from  the  bay  into  the  river. 

Improving  harbor  at  Au  Sable,  Michigan:  Continuing  improvement,  the  balance 
available  from  former  appropriations  shall  be  expended  m  dredgiug  the  mouth  of  Au 
Sable  River. 

Improving  harbor  at  Ahnapee,  Wisconsin :  Continuing  improvement,  five  thousand 
iloUars;  and  so  much  of  the  act  of  August  fifth,  eighteen  hundred  and  eighty-six,  for 
the  improvement  of  rivers  and  harbors  as  relates  to  the  harbor  of  Ahnapee  is  hereby 
amended  by  striking  out  the  words  *'  but  no  patt  of  said  sum  is  to  be  expended  untfl 
the  wharfage  over  the  Government  pier  at  that  port  shall  be  made  free.'' 

Improving  harbor  at  Green  fiay,  Wisconsin:  Continuing  improvement,  ten  thou- 
sand dollars. 

Ini proving  harbor  at  Kenosha,  Wisconsin:  Continuing  improvement,  seven  thou- 
land  five  hundred  dollars. 

Improving  harbor  at  Kewaunee,  Wisconsin :  Continuing  improvement,  ten  thon- 
laud  dollars. 

Improving  harbor  at  Manitowoc,  Wisconsin:  Continuing  improvemeut,  eight  thou- 
sand dollars. 

Improving  harbor  at  Menomonee,  Wisconsin :  For^ropairs  and  dredging,  nine  thoi^- 
land  dollars. 

Improving  harbor  of  refuge  at  Milwaukee,  Wisconsin:  Continuing  improvement  on 
bay  and  harbor,  8even4;y  thousand  dollars. 

Improving  harbor  at  Milwaukee,  Wisconsin:  Continuing  improvement,  ten  thou- 
sand dollars. 

Improving  harbor  at  Oconto,  Wisconsin :  Continuing  improvement,  twenty  thou- 
sand dollars;  eii^hteeu  thousand  dollars  of  which  appropriation  shall  not  be  avail- 
fible  until  the  city  of  Oconto  has  caused  repairs  to  be  made,  to  the  satisfaction  of 
the  engineer  in  charge,  to  the  old  part  of  the  pier  built  by  private  enterprise. 

Improving  harbor  at  Port  Washiugtou,  Wisconsin:  Continuing  improvement,  five 
thousand  dollars. 

Improving  harbor  at  Racine,  Wisconsin:  Continuing  improvement,  ten,  thousand 
lollars. 

Improving  harboiat  Superior  Bay  and  Saint  Louis  Bay,  Wisconsin :  Continuing  im- 
provement, fifty  thousand  dollars. 

Improving  harbor  at  Sheboygan,  Wisconsin :  Continuing  improvement,  fifteen 
tbonsaiid  dollars. 

Improving  harbor  at  Ashland,  Wisconsin :  Continuing  improvement  on  the  enlarged 
project,  sixty  thonsau<l  dollars. 

Improving  harbor  at  Two  Rivera,  Wisconsin :  Continuing  improvement,  two  thou- 
land  five  hundred  dollars. 

Improving  harbor  at  Dulnth,  Minnesota:  Continuing  improvement,  eighty  thousand 
lollars;  of  which  sum  one-half  shall  be  expended  on  the  harbor  basin  and  new  chan- 
lel  east  of  Rice's  Point,  and  in  the  preservation  and  maintenance  of  the  canal  and 
jien  at  the  harbor  entrance,  and  in  the  purchase  of  a  steam  launch ;  and  the  other 
iialf  of  said  sum  shall  be  expended  on  the  channel  west  of  Rice's  Point,  and  from 
ibence  along  the  northern  shore  of  Saint  Louis  Bay  to  Grassy  Point;  and  the  Govern- 
iient  of  the  United  States  hereby  accepts  from  the  city  of  Dulnth  the  grant  and  con- 
ireyance  made  by  said  city,  by  deed  dated  January  ninth,  eighteen  hundred  and 
sighty-eight,  of  the  following  described  real  estate,  to  wit :.  All  the  tract  or  parcel  of 
aud  lying  and  being  in  the  county  of  Saint  Louis  and  State  of  Minnesota  described 
is  follows,  to  wit:  Lots  two  hundred  and  forty-seven,  two  hundred  and  forty-eight, 
;wo  hundred  aud  forty-nine,  two  hundred  and  fifty,  two  hundred  and  fifty-one,  two 
lundred  and  fifty-two,  two  nundred  and  fifty-three,  two  hundred  and  fifty-four,  two 
lundred  and  fifty-five,  two  hundred  and  fifty-six,  two  hundred  and  fifty-seven,  two 
luudred  and  fifty-eight,  two  hundred  and  fifty-nine,  and  two  hundred  and  sixty  Min- 
lesota  avenue,  Upper  Dulnth,  the  same  being  the  ground  on  which  is  located  the 
$anal  entrance  and  piers  to  the  harbor  of  Dulnth. 

Improving  harbor  at  Grand  Marais,  Minnesota:  Continuing  improvement,  fifteen 
thousand  dollars. 

Improving  harbor  at  Agate  Bay,  Minnesota :  Continuing  improvement,  fifteen  thou- 
)!»nd  dollars. 

Improving  harbor  and  bay  at  Humboldt,  California :  Continuing  improvement,  one 
lundred  and  twenty-five  thousand  dollars :  Provided^  That  no  part  of  said  sum  shall 
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be  expended  until  the  twelve  acres  of  land  necessary  to  said  im pro vement  shall  bp 
been  conveyed  to  the  Unit-ed  States  free  of  expense,  and  soch  convejaDoe  hssbm 
approved  by  the  Secretary  of  War,  aft.er  the  Attorney-General  at  the  United  Swu 
shall  have  certified  to  the  Secretary  of  War  that  the  title  is  periJact. 

Improving  harbor  at  Oakland,  California:  Continuing  improvement^  three  bnndni 
and  fifty  thousand  dollars;  which  siiru,  or  any  part  thereof,  may  be  used  in  tbe^ 
cretion  of  the  Secretary  of  War,  on  the  training- walls  and  channel. 

Improving  harbor  at  Red  Wood,  California:  To  comple^,  seven  tboasaod  km 
hundred  dollars. 

Improving  harbor  at  Wilmington,  California:  Continuing  improvemeni,  vntP. 
thousand  dollars. 

Improving  harbor  at  San  Diego,  California :  For  repairs,  one  thousand  dollan. 

Improving  harbor  at  San  Lnis  Obispo,  California,  by  the  conatmetioD  of  a  hmk- 
water  on  the  reef  to  the  plane  of  mean  low  water,  according  t-o  the  plan  of  W.H 
Benyaurd,  major  of  engineers,  dated  January  twenty-eighth,  eighteen  hnndted  wd 
eighty-seven,  twenty-five  thousand  dollars.  * 

Improving  entrance  to  harbor  at  Coos  Bay,  Oregon  :  Continoing  improvemeDt,  Mv 
thousand  dollars. 

Improving  harbor  at  Yaqniua  Bay,  Oregon  :  Continuing  improvement,  one  faai^ 
and  hfty  thousand  dollars. 

Improving  Tillamook  Bay  and  Bar,  Oregon,  five  thousand  two  handred  doUanL 

Improving  Lubec  Channel,  Maine:  Continuing  improvement,  tvrenty  thoofls 
dollars. 

Improving  Penobscot  River,  Maine :  Continuing  improvement,  fifty  thoosand  iit 
lars;  twenty  thousand  dollars  of  which  sum  to  be  expended  between  BaogoraA 
Crosby's  Narrows,  and  thirty  thousand  dollars  between  Bncksport  and  WintenMit 
according  to  the  last  plan  of  the  engineer  in  charge  if  approved  by  the  Secntuj^ 
War. 

Improving  Narragangns  River,  Maine :  Continuing  improvement,  ten  thoosaBd^ 
lars. 

Improving  Saco  River,  Maine :  Continuing  improvement,  ten  thousand  doUan. 

Improving  Bagaduce  River,  Maine,  three  thousand  dollars. 

Improving  Kennebec  River,  Maine,  seventy-five  thousand  dollars. 

Improving  Moose-a-Bec  Bar,  Maine :  Continuing  improvement,  fifteen  thooaat 
dollars. 

Improving  Cocheco  River,  New  Hampshire :  To  complete,  nine  thousand  doUan. 

Improving  Bellamy  River,  New  Hampshire,  ten  thousand  dollars. 

Improving  Otter  Creek,  Vermont:  Continuing  improvement,  two  thousand  in 
hundred  dollars. 

Improving  Ipswich  River,  Massacbusett  s,  two  thousand  hve  hnudred  dollan. 

Improving  Powow  River,  Massachusetts,  for  dredging,  three  thousand  dollais:  /W 
videdf  That  this  sum  shall  not  be  expended  until  the  towns  of  Amesbnry  and  Ssfi^ 
bury,  or  either  of  them,  shall  have  caused  such  a  draw  to  be  placed  in  the  pccsflK 
bridge  over  said  river,  as  may  be  approved  by  the  Secretary  of  War. 

Improving  Pawtucket  River,  Rhode  Island  :  Continuing  improvement,  thirly-fi^ 
thousand  dollars. 

Improving  Providence  River  and  Narrngansett  Bay,  Rhode  Island :  Continuing  ia 
provement,  forty  thousand  dollars. 

For  removing  Green  Jacket  Shoal,  Providence^  River,  Rhode  Island  :  CoDtiuun 
improvement,  twenty-eight  thousand  dollars. 

Improving  Pa woatuck  River,  Rhode  Island  :  Continuing  impravement,  ten  thoos^ai 
dollars. 

Improving  Connecticut  River  below  Hartford,  Connecticut:  Continuing  imprv*** 
raent,  ten  thousand  dollars. 

Improving  Housatouic  River,  Connecticut,  thirty-five  thousand  dollars ;  twenty-lw 
thousand  dollars  of  which  maj^  be  expended  in  commencing  the  conatrnctios  of' 
bre:ik water  at  the  mouth  of  said  river. 

Improving  Thames  River,  Connecticut:  Continuing  improvement,  fifty  tbooMS^ 
dollars,  which  may  be  expended  at  any  point  between  Norwich  and  New  IJondon. 

Improving  East  Chester  Creek,  New  York:  Continuing  improvement,  ^t^  thonmai 
dollars. 

Improving  Hudsou  River,  New  York:  Continuing  Improvement,  seventy-five  thos 
sand  dollars ;  of  which  teu  thousand  dollars  may  l^  used  in  dredging  and  othervi* 
deepening  and  improving  the  harbor  at  Peekskill. 

Improving  Newtown  Creek  and  Bay,  New  York:  Continuing  improvement,  twantt- 
five  thonsaud  dollars,  a  portion  of  which  may,  in  the  discretion  of  the  Seorstair^ 
War,  "be  applied  to  the  improvement  of  the  west  branch  of  Newtown  Creek. 

Improving  Ticonderoga  River,  New  York  :  Continuing  improvement,  two  thoasv' 
i\ve  hundred  dollars. 

Improving  Harlem  River,  New  York,  seventy  thousaiid  dollars. 


Digitized  byCjOOQlC 


LAWS   AFFECTING   CORPS   OF   ENGINEERS.  2909 

Improvinff  East  River  and  Hell  Gate,  New  York:  Removiog  obstmctions,  two 
indred  and  fifty  thousand  dollars. 

Improving  Narrows  at' Lake  Champlaiu,  New  York,  from  Benson,  Yermonty  to  canal 
cks  at  wCitehaU,  New  York,  fifteen  thousand  dollars. 

Improving  Grass  River  at  Massena,  New  York:  The  Secretary  of  War  is  anthorized 
»d  directed  to  expend  the  balance  remaining  on  hand  of  the  sum  heretofore  appro- 
bated in  dredging  operations  according  to  the  original  plan. 

Improving  Maurice  River,  New  Jersey:  Continuing  improvement^  ten  thousand 
hilars. 

Improving  Passaic  River,  New  Jersey :  Continuing  improvement,  thirty-five  thon- 
iid  dollars;  of  which  seven  thousand  five  hundred  dollars  are  to  be  used  to  coni- 
lete  improvement  above  Newark. 

Improving  Raritan  River,  New  Jersey :  Continuing  improvement,  fifty  thousand 
dlara. 

Improving  Shrewsbury  River,  New  Jersey :  Continuing  improvement^  ten  thousand 
>llar8. 

Improving  South  River,  New  Jersey :  Continuing  improvement,  five  thousand  dol- 
rs. 

Improving  Allegheny  River,  Pennsylvania :  Continuing  improvement,  twenty-five 
lousand  dollars. 

Improving  Schuylkill  River,  Pennsylvania:  Continuing  improvement,  twenty-five 
lousand  dollars. 

Improving  Delaware  River,  Pennsylvania  and  New  Jersey :  Continuing  improve- 
lent  from  Trenton  to  its  mouth,  two  hundred  and  fifty  thousand  dollars;  of  which 
m  thousand  dollars  is  to  be  expended  upon  said  river  and  its  tidal  tributaries  between* 
ooper's  Creek  and  Trenton. 

For  continuation  of  construction  of  the  dam  at  Herr's  Island,  in  the  Allegheny 
;iver,  near  Pittsburgh,  Pennsylvania,  thirty- five  thousand  dollars;  and  the  Secre- 
ftry  of  War  is  hereby  authorized  to  purchase  the  lands  required  for  said  dam  and  its 
ppurtenances,  or,  at  his  discretion,  to  cause  suit  to  be  instituted  for  the  condemn a- 
ion  of  such  lands  as  may  be  necessary  therefor;  and  said  sum  of  thirty -five  thousand 
ollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby  made  available  for  paying 
ar  said  lands,  whether  procured  by  purchase  or  by  condemnation,  as  authorized  by 
he  act  of  the  legislature  of  Pennsylvania  approved  May  eighteenth,  eighteen  hun,- 
[red  and  eighty-seven. 

Improving  Saint  Jones  River,  Delaware :  Continuing  improvement,  fifteen  thou- 
and  dollars. 

Improving  Duck  Creek,  Delaware,  by  dredging,  ten  thousand  dollars. 

Improving  Mispillion  Creek,  Delaware  :  To  complete  from  Milford  to  its  month, 
bree  thousand  Ave  hundred  dollars. 

Improving  Broadkiln  River,  Delaware  :  Continnlng  improvement,  ten  thousand 
loUars. 

Improving  Broad  Creek,  Delaware :  Continuing  improvement,  five  thousand  dollars. 

Improving  Choptank  River,  Maryland  :  Continuing  improvement,  seven  thousand 
ive  hundred  dollars. 

Improving  Corsica  River,  Maryland:  Continuing  improvement,  ten  thousand  dol- 
ars. 

Improving  Susquehanna  River,  Maryland  and  Pennsylvania :  Continuing  improve- 
nent,  ten  thousand  dollars,  to  be  expended  above  the  Philadelphia,  Wilmington  and 
Baltimore  Railroad  bridge. 

Improving  Fairlee  Creek  or  Inlet,  Maryland,  ^ve  thousand  dollars. 

Improving  Patnxent  River,  Maryland,  five  thousand  dollars. 

Improving  Potomac  River  at  Washington :  Continuing  improvement,  three  hnn- 
Ired  thousand  dollars. 

Improving  Apnomattox  River,  Virginia :  Continuing  improvement,  fifteen  thou - 
Mind  dollars;  and  the  Chief  of  Engineers  is  directed  to  cause  to  be  examined  and  sur- 
veyed, and  the  cost  estimated,  for  diverting  the  water  of  the  river  above  the  harbor 
\t  Petei^burgh  to  the  old  North  Channel,  and  report  upon  the  same. 

Improving  Chickahominy  River,  Virginia:  Continuing  improvement,  two  thousand 
Sve  hundred  dollars. 

Improvinff  James  River,  Virginia :  Continuing  improvement  below  Richmond,  two 
hundred  and  twenty-five  thousand  dollars. 

Improving  Mattaponi  River,  Virginia:  Continuing  improvement,  three  thousand 
[loUars. 

Improving  channel  at  Mount  Vernon  :  Continuing  improvement,  six  thousand  dol- 
lars. 

Improving  Nomini  Creek,  Virginia:  Continuing  improvement,  five  thousand  dol- 
lars. 

Improving  Pamunky  River,  Virginia:  Continuing  improvement,  three  thousand 
dollars. 
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Improving  Rappahannock  River,  Virginia:  Continniog  improvement, fifteen tkii' 
sand  dollars  ;  of  which  three  thoneand  dollars  may,  in  the  discn^tion  of  the  Swrrtan 
of  War^  be  used  in  continuing  the  improvement  of  Urbana  Creek,  a  tidal  tribiar 
thereof. 

Improving  Staunton  River,  Virginia:  Continuing  improvement,  five  thousawl^ 
larH. 

Improving  York  River,  Virginia:  Continuing  improvement,  tbirt j  thonsaiMl 4^!- 
lars. 

Improving,  by  dredging  and  otherwise,  the  inland  water-way,  from  Cbinootfa** 
Bay,  Virginia,  to  Delaware  Bay,  at  or  near  Lewes,  Delaware,  to  be  used  from  (ii- 
coteague  Bay  to  Indian  River  Bay:  Continuing  improvement,  fifty  thousand doIlM 
no  part  of  which  shall  be  expended  until  the  right  of  way  is  secured  tree  of  cart  h 
the  United  States. 

Improving  Nansemond  River,  Virginia,  including  the  moutbs  of  Bennett  at 
Cbnckatuck  Creeks,  ten  thousand  dollars. 

Improving  Big  Sandy  River,  West  Virginia  and  Kentucky:  Continuing  impimf 
nient,  thirty-one  thousand  five  hundred  dollars. 

Improving  Elk  River,  West  Virginia:  Continuing  improvement,  three  tlioi*ai^ 
doIIaiB. 

Improving  Buckhannon  River,  West  Virginia :  Continuing  improvement,  one ili» 
sand  five  hundred  dollars. 

Improving  Great  Kanawha  River,  W^est  Virginia:  Continuing  Improvement, th« 
hundred  and  fifty  thousand  dollars. 

Improving  Gnyandotte  River,  West  Virginia :  Continuing  improvement,  twothw- 
sand  dollars. 

Improving  Little  Kanawha  River,  WVst  Virginia:  Continuing  improwm* 
twenty-five  thousand  dollars;  but  no  toll  shall  be  collected  by  any  person  or  foqwn; 
tion  for  this  improved  navigation  ;  and  such  right,  if  any  exist,  shall  be  reiinqntOft 
in  a  manner  satisfatory  to  the  Secretary  of  War  before  the  expenditure  of  anj  oJ* 
money  herein  appropriated  for  this  work. 

Improving  Monongahela  River,  West  Virginia :  To  complete  dam  number  »ffa 
tliirty-five  tuousand  dollars ;  and  for  continuing  improvements. 

The  Secretary  of  War  be,  and  he  is  hereby,  authorized  and  directed  to  negotii* 
for  and  purchase,  at  a  cost  not  to  exceed  one  hundred  and  sixty-one  thonsand  sewi 
hundred  and  thirty-three  dollars  and  thirteen  centos,  lock  and  dam  numbersft* 
otherwise  known  as  **  the  Upper  Lock  and  Dam,"  and  it«  appurtenauoes,  of  the  Mow* 
gahela  Navigation  Company,  a  corporation  organized  under  the  laws  of  PenosTln- 
nia,  which  lock  and  dam  n  umber  seven  and  its  appnrt.enancesconstitnte  apart  of  tiir 
improvements  in  water  communication  in  the  Monongahela  River,  betwi^nPiO^ 
bnrgh,  in  the  State  of  Pennsylvania,  and  a  point  at  or  nearMorgantown,  in  tbeStti'* 
of  West  Virginia.  And  the  sum  of  one  hundred  and  sixty-one  thonsand  sewnhci- 
dred  and  thirty-three  dollars  and  thirteen  cents,  or  so  much  thereof  as  may  be  vtt^ 
sary,  is  hereby  appropriated,  out  of  any  moneys  in  the  Tro,«isury  not^tlierwise^PfJ^ 
priated,  for  consummating  said  purchase,  the  same  to  be  paid  on  the  warrant  ot^ 
Secretary  of  War,  upon  full  and  absolute  conveyance  to  the  United  States  ofthe/*"  | 
loek  and  dam  number  seven,  and  its  appurtenances,  of  the  said  Monongaheli  ^>^ 
gation  Company. 

In  the  event  of  the  inability  of  the  Secretary  of  War  to  make  voluntary  parcU*  | 
of  the  said  lock  and  dam  number  seven  and  its  appurtenances  for  said  sum  of  oiHrh<B'  { 
dred  and  sixty-one  thonsand  seven  hundred  and  thirty-three  dollars  and  thlrw*! 
cents,  or  a  less  sum,  then  the  Secretary  of  War  is  hereby  authorized  and  di«<^t<«^' 
institute  and  carry  to  completion  proceedings  for  the  condemnation  of  said  lock  «» 
dam  number  seven  and  its  appurtenances,  said  condemnation  proceedings  to  be in'Pf 
scribed  and  regulated  by  the  provisions  of  the  general  railroad  law  of  PeuDuW*'*"* 
approved  February  nineteenth,  eighteen  hundred  and  forty -nine,  and  Itssuppl^BWB* 
except  that  the  United  States  shall  not  be  required  to  give  any  bond,  and  exoep^^^T 
jurisdiction  of  said  proceedings  is  hereby  given  to  the  circuit  court  of  the  Vi"^^ 
States  for  the  western  district  of  Pennsylvania,  with  right  of  appeal  by  eitli^rp*!^ 
to  the  Supreme  Court  of  the  United  States:  Provided^  That  in  estimating  theMUjf 
be  paid  by  the  United  States,  the  franchise  of  said  corporation  to  collect  tol)s«»[; 
not  be  considered  or  estimated ;  and  the  sum  of  five  thousand  dollars,  or  *>jij*' 
thereof  as  "   *"" 

ury  not 

eeedings, ^, —  — ^.  j..^j^...^„.,  ^.....p,  ^„«^-^«  w.^....- .«^ — ^^«.^,,-.^,  —  ^. 

hereby  authorized  and  directed  to  draw  his  warrant  on  the  Treasury  fur'the  aiB<** 
of  said  judgment  and  costs,  and  said  amount  for  the  payment  thereof  is  ^^, 
appropriated  out  of  any  moneys  in  the  Treasury  not  otherwise  appropristed.  ^ 
w lieu  said  luck  and  dam  number  seven  and  its  appurtenances  shall  have  been  >^ 
quired  by  the  United  States,  whether  by  purchase  or  condemnation,  the  Secretary* 
War  shall  take  charge  thereof,  and  the  same  shall  thereafter  be  subject  to  tbep 
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ons  of  seotioQ  four  of  aa  act  entitled  '*Au  act  makta<i(  appropriations  for  the  oon- 
locion,  repair,  aud  pre^ervatiou  for  certain  public  work  on  rivers  and  hai-bora,  and 
other  purposes, ''  approved  July  iifth,  eighteen  hundred  and  eighty-four. 
he  Secretary  of  War  is  auiliorized  aud  directed  to  appoint  a  board  of  three  engi- 
r  officers  of  the  United  States  Army,  whose  duty  it  shall  be  to  thoroughly  examine 

Ohio  River  below  Pittsburgh,  as  to  the  practicability  of  the  improvement  of  the 
'igatiou  of  said  river  by  means  of  movable  dams;  and  said  b<iard  shall  report  on 
Mfore  the  first  Monday  of  December  next,  as  to  the  feasibility  and  advisability  of 
h  project  of  improvement,  the  number  of  dams  required,  their  location,  with  the 
t  of  the  Bi|nie,  together  with  the  cost  of  maintaining  them  after  the  completion  of 
I  project.  The  Secretary  of  War  shall  transmit  said  report  to  Congress  at  its  next 
9h>n,  together  with  the  views  of  himself  aud  the  Chief  of  Eugiueers  of  the  United 
ktes  Ariuy  thereon. 

rhe  sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  is  hereby 
propriated  out  of  any  money  in  the  Trvasury  not  otherwise  appropriated  to  pay 
)  expenses  of  said  board  aud  survey. 

improving  Gauley  River,  West  Virginia:  For  cleaning  out  channel,  three  thousand 
liars. 

[mproviug  New  River,  West  Virginia:  Continuing  improvement  from  mouth  of 
ilson  Creek  to  month  of  Greenbrier  River,  balance  now  available  from  former  ap- 
latloDS  for  improving  New  River,  Virginia,  is  hereby  directed  to  be  8i>ent  in  ini- 
3viDg  said  river  between  Ivanhoe  Furuace  in  Wythe  County  aud  mouth  of  Wilson 
eek. 

[mproving  Cape  Fear  River,  North  Carolina,  above  Wilmington:  Continuing  im- 
ovement,  twelve  thousand  dollars. 

ro  complete  the  improvement  of  Cape  Fear  River  below  Wilmington,  North  Caro- 
la,  two  hnndred  and  forty-five  thousand  dollars. 

Improving  Contentnia  Creek,  North  Carolina:  Continuing  improvement,  five 
oQsand  dollars. 

Improving  Currituck  Sound,  Coanjok  Bay,  and  North  River  Bar,  North  Carolina, 
ven  thousand  five  hundred  dollars. 

Improving Nense  River,  North  Carolina:  Continuing  improvement,  fifteen  thousand 
•liars. 

Improving  New  River,  North  Carolina:  Continning  improvement,  three  thousand 
dlars. 

Improving  Pamlico  and  Tar  rivers  from  the  mouth  to  the  Falls  at  Rocky  Mount, 
tTtb  Carolina:  Continuing  improvement,  ten  thousand  dollars. 
Improving  Trent  River,  North  Carolina:  Continuing  improvement,  five  thousand 
dlars. 

Improving  Lumber  River,  North  Carolina,  five  thousand  dollars. 
Improving  Roanoke  River,  North  Carolina,  from  its  month  to  Clarksville,  Virginia, 
Tty  thousand  dollars. 

Improving  Yadkin  River,  North  Carolina,  t^n  thousand  dollars. 
Improving  Kdisto  River,  South  Carolina:  Contiuniug  improvement,  five  thousand 
illars. 

Improving  Great  Pee  Dee  River,  South  Carolina:  Continuing  improvement,  twenty 
lousand  dollars. 

Improving  Salkehatchee  River,  South  Carolina:  Continuing  improvement,  three 
lousand  dollars.  *" 

Improving  Santee  River,  South  Carolina:  Continuing  improvement,  twenty-foar 
lousaixl  dollars. 

Improving  Waccamaw  River,  North  and  South  Carolina,  to  Waccamaw  Lake,  North 
arolina:  Coutiuuing  improvement,  fifteen  thousand  dollars. 

Improving  Wappoo  Cut,  South  Carolina:  Continuing  improvement,  five  thousand 
ollara. 

Improving  Wateree  River,  South  Carolina:  Continuing  improvement,  twelve  thou- 
Ml d  dollars:  Provided^  That  no  part  of  said  appropriation  shall  be  expended  until 
le  Wilmington,  Columbia  and  Augusta  Railroad  Company,  and  the  Camden  branch 
f  the  South  Candiua  Railroad  Company,  shall  have  built  suitable  draw-spans  in  their 
ridgos  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Congaree  River,  South  Carolina:  Continuing  improvement,  seven  thon- 
jind  five  bnudred  dollars:  Provided^  That  no  part  of  said  appropriation  shall  be  ex- 
ended  UDtil  the  South  Carolina  Railroad  Company  shall  have  built  a  suitable  draw- 
pan  in  its  bridge  over  said  river,  to  be  approved  by  the  Secretary  of  War. 

Improving  Mingo  Creek  or  River,  South  Carolina,  five  thousand  dollars. 

Improving  ClarK  Creek  or  River,  South  Carolina,  two  thousand  five  hundred  dol- 
ors. 

Improving  Little  Pee  Dee  River,  South  Carolina,  five  thousand  dollars. 

Improving  Altamaha  River,  Georgia:  Continuing  improvement,  ten  thousand  dol- 
»ni. 
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Improving  Chattahoochee  River,  Georgia:  Continaing  improvement^  tweatf  tki 
sand  doDars. 

Improving  Coosa  River,  Georgia  and  Alabama:  Continaing^  improTement,  ia 
thousand  dollars. 

Improving  Flint  River,  Georgia:  Continuing  improvement,  twenty  t<hoiuaadiri 
lars;  of  which  sum  five  thousand  dollars  are  to  be  expended  between  Albafija 
Montezuma,  and  fifteen  thousand  below  Albany. 

Improving  Ocnmlgee  River,  Georgia:  Continuing  improvcroenty  fifteen  thaesa 
dollars. 

Improving  Oconee  River,  Geor^a:  Continuing  improvement,  twelve  thcM]aa^d^ 
hundred  dollars;  a  portion  of  which  may  be  expended  on  said  river  between  SU 
Shoals  and  the  Georgia  railroad  bridge. 

Improving  the  Savannah  River,  Georgia,  betweeen  the  cities  of  Ani^osta  and  Sini 
nah,  completing  the  present  project  and  commencing  the  extended  project  eontaiifl 
in  the  report  of  Engineer  for  year  ending  June  thirtieth,  eighteen  bnndied  andcig&li 
seven,  twenty-one  thousand  dollars. 

Improving  Jekyl  Creek,  Georgia,  five  thousand  dollars. 

Roroerly  Marsh,  Georgia:  To  pay  for  completing  the  existing  project  ibar  tboosa 
six  hundred  and  thirty-three  dollars  and  seventy-seven  cents. 

Improving  Apalacliicola  River,  Florida:  To  maintain,  two  thonsand  doIlarL 

Improving  Caloosabatchie  River,  Florida:  To  complete  improvement  of  opperiinc 
ten  thousand  dollars. 

Improving  Choctawatchie  River,  Florida  and  Alabama :  Continuing  improveoo: 
ten  thousand  dollars. 

Improving  Escambia  and  Conecuh  Rivers,  Florida  and  Alabama:  ContinntogPi 
provement,  ten  thousand  dollars. 

Improving  La  Grange  Bayou,  Florida:  To  complete,  three  thonsand  doIlan.ii 
eluding  Holmes  River  to  the  town  of  Vernon. 

Improving  Manatee  River,  Florida :  Continuing  improvement,  five  thooaanddoiitf 

Improving  Saint  John's  River,  Florida,  from  Jacksonville  to  the  ocean  inelirfii 
the  channel  over  the  bar  at  the  month,  one  hundred  and  seventy -five  thoosMidM 
lars. 

Improving  Suwanee  River,  Florida:  Continning  improvement,  fifteen  tbeaa» 
dollars;  of  which  ten  thousand  dollars  is  to  be  expended  in  the  purchase  area 
struction  of  a  suitable  steam  snag-boat  with  dredging  and  pile-driving  machtnciy* 
be.  used  on  the  rivers  of  the  west  coast  of  Florida. 

Improving  Volusia  Bar,  Florida:  To  maintain,  five  hundred  dollars. 

Improving  Withlacoochce  River,  Florida:  Continuing  improvement,  five  tboo^ 
dollars. 

Improving  Alabama  River,  Alabama :  Continning  improvement,  twenty  thooHBi 
(lollars. 

Improving  Black  Warrior  River,  Alabama,  from  Tuscaloosa  to  Daniel'*  ^ivri 
Continuing  improvement,  one  hundred  thousand  dollars. 

Improving  Tallapoosa  River,  Alabama  :  Continuing  improvemont>,  seven  thoasu^ 
fivB  hundred  dollars. 

Improving  Warrior  River,  below  Tuscaloosa,  Alabama:  Continuing  improveoHit 
eighteen  thousand  dollars. 

Improving  Tombigbee  River,  Alabama,  from  Walker's  Bridge  to  Fulton,  Ibnr  tM 
sand  dollars. 

Improving  Tombigbee  River,  Alabama,  from  Fulton  to  Vienna:  Continnii^ia 
provement,  six  thousand  five  hundred  dollars. 

Improving  Tombigbee  River,  Alabama,  below  Vienna:  To  complete  improveor* 
six  thousand  dollars. 

Improving  Big  Sunflower  River,  Mississippi:  Continuing  tmprovementH,  fivetkp» 
sand  dollars ;  of  whicn  two  thousand  dollars  to  be  expended  between  Woodbon  xd 
Lehrton. 

Improving  Noxubee  River,  Mississippi :  Continuing  improvement,  five  thoiMM^ 
dollars. 

Improving  PiMcagoula  River,  Mississippi :  Continning  improvement,  twenty-fw^^ 
thonsaud  dollars,  including  bar  at  the  mouth  and  from  there  to  the  mills  at  Jl« 
Point. 

Improving  Pearl  River,  Misnissippi,  between  Edinburgh  and  Carthage  :  OontiBBUf 
improvement,  five  thousand  dollars. 

Improving  Pearl  River,  Mississippi,  between  Carthage  and  Jackson  :  Contiouiif 
improvement,  two  thousand  five  hundred  dollars. 

Improving  Pearl  River,  MisMissippi,  below  Jackson,  fifteen  thousand  doUan;' 
which  five  tliousand  shall  be  used  for  'Iredging  at  thn  mouth. 

Improving  Steele*N  Bayou,  Missinsippi,  including  Washington  Bayon  :  Conltnoiej 
improvement,  two  thonsand  five  hundred  dollars. 

improving  Tallahatchie  River,  Miasissippi:  Continuing  improvement,  five  tbM 
sand  dollars. 
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ImpToying  Xcliula  Lako,  Mississippi:  Coutinnlng  improvemeiiti  three  thousand 
ioliani. 

Improving  Tazoo  River,  Mississippi:  Coutinuing  improvemeut,  Ihirty-^wo  thou- 
sand dollars ;  of  which  ten  thousand  shall  be  used  in  r«  pairing  snag-boat  Meigs,  and 
sicht  thousand  for  constructing  a  pumping  dredge-bont. 

Improving  Ami te  River,  Louisiana:  Continuing  improvement,  live  thousand  dol- 
lars; of  which  two  thousand  hve  hundred  may  be  used  in  improving  Bayou  Mau- 
chae. 

Improving  Boeuf  River,  Louisiana :  Continuing  improvement  and  closure  of  outlets, 
ux  thousand  dollars. 

Improving  Bayou  Bartholomew,  Louisiana  nnd  Arkansas :  Continuingimprovemcnt, 
Qve  thousand  dollars. 

Improving  Bayou  Courtitbleau,  Louisiana:  Continuing  improvement,  five  thousand 
dollars. 

Improving  Bayou  D'Arbonne,  Louisiana:  Continuing  imjirovement,  two  thousand 
lollars. 

lUiproving  Bayou  Terre  Bonne,  Louisiana:  To  complete,  three  thousand  dollars. 

Improving  Red  River,  Louisiana:  For  completion  of  survey  from  Fulton,  Arkansas, 
to  the  Atchafalaya  River,  thirty-five  thousand  dollars. 

Improving  Tensas  River  and  Bayou  Macon,  Louisiana:  Continuing  improvement, 
&ve  tnousand  dollars. 

Improving  Red  River,  Louisiana  and  Arkansas:  Continuing  improvement  from 
Pulton,  Arkansas,  to  Atchafalaya  River,  iuoluding  completing  the  work  at  Alexan- 
iria,  sixty-five  thousand  dollars ;  of  which  five  thousand  dollars,  or  so  much  thereof 
fts  may  be  necessary,  to  be  used  upon  Cypress  Bayou  and  the  lakes  between  Shreve- 
port,  Louisiana,  and  Jefierson,  Texas ;  and  five  thousand  dollars  or  so  much  thereof 
w  may  be  necessaiy,  upon  Bayou  Dorcheat. 

Improving  Ouachita  and  Black  River,  Arkansas  and  Louisiana :  Continuing  im- 
provement, twenty  thousand  dollars ;  of  which  Ibur  thousand  five  hundred  dollars  is 
authorized  to  be  expended  for  the  construction  or  purchase  of  a  crane-boat  with 
steam  power. 

Improving  Tickfaw  River  and  its  navigable  tributaries,  Louisiana:  Continuing 
improvement,  one  thousand  dollars. 

Improving  Little  River,  Louisiana,  two  thousand  five  hundred  dollars. 

Improviug  Bayous  Rondeway  and  Yidal,  Louisiana,  by  removing  obstructions,  one 
thousand  dollars. 

Improving  Calcasieu  River  and  Passes,  Louisiana:  Continuing  improvement  at  the 
3D  trance  to  said  river  and  pass,  ten  thousand  dollars. 

Improving  Bayou  Plaquemine,  Louisiana:  For  securing  a  navigable  channel  sixty 
feet  wide  and  six  feet  in  depth,  from  deep  water  up  to  the  Plaquemine  Dike,  and  for 
lecuring  the  mouth  of  the  bayou  from  further  caving,  one  hundred  thousand  dollars, 
pui-suant  to  plan  recommended  by  the  engineers. 

Improving  Bayou  Lafourche,  Louisiana,  pursuant  to  the  ])roject  of  Lieutenant  O. 
r.  Crosby,  Corps  of  Engineers,  dated  June  eleventh,  eighteen  hundred  and  eighty- 
)ix,  fifty  thousand  dollars,  including  immediate  dredging  to  secure  low-water  navi- 
gation. 

Improving  Buffalo  Bayou,  Texas:  Continuing  improvement,  twenty-five  thousand 
lo  liars. 

Improving  Trinity  River,  Texas :  Continuing  improvement,  twelve  thousand  five 
tiundrcd  dollars. 

Improving  Arkansas  River,  Arkansas:  Continuing  improvement,  one  hundred  and 
If ty  thousand  dollars:  Pron'^€(2,  That  nothing  herem  contained  shall  authorize  the 
Secretary  of  War  to  enter  upon  the  project  of  improvement  of  said  river  as  set  forth 
in  the  report  of  the  Board  of  Engineers  on  improvement  of  the  Arkansas  River  from 
Wichita,  Kansas,  to  its  month,  dated  New  York  City.  March  sixteenth,  eighteen  hun- 
Ired  and  eighty-eight,  and  contained  in  House  Executive  Document  Number  Two 
bundred  and  thirty-lour,  first  session.  Fiftieth  Congress :  Providtdj  That  the  Secretary 
of  War  shall  expend  the  appropriation  under  this  head  with  reference  to  the  final 
improvement  of  this  river  as  contemplated  in  the  report  of  the  Chief  of  Engineers 
for  the  year  ending  July  first,  eighteen  hundred  and  eighty-five,  and  as  authorized  in 
the  act  for  the  improvement  of  rivers  and  harbors  approved  August  fifth,  eighteen 
hundred  and  eighty-six,  and  in  House  Executive  Document  number  ninety,  Forty- 
ninth  Congress,  first  session;  said  methods  to  be  applied,  as  the  Secretary  of  War 
may  direct,  at  such  points  between  Wichita,  Kansas,  and  tlie  navigable  mouth  of  the 
A.rkansas  River,  at  its  Junction  with  the  Mississippi  River,  as  he  may  deem  for  the 
best  interest  of  commerce.  And  all  moneys  now  to  the  credit  of  different  sections  of 
the  Arkansas  River,  other  than  appropriations  for  the  operating  of  snag-boats,  shall 
be  available  for  use  under  this  head;  and  in  future  the  engineer  in  charge  of  this 
trorkand  the  Secretary  of  War  shall  make  report  upon  the  progress  and  needs  of 
tihji^  wprk  under  this  head,  instead  of  reporting  upon  discoQuected  projects,  as  here* 
ENG  88 183 
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tofore.  Kothinj^  berein  contained  shall  be  understood  to  prevoot  the  Secwturi 
War  from  applying  any  part  or  all  of  the  funds  previously  appropriated  for  «f 
Fort  Sniitb.Dai-dauelle,  in  Pino  Bluff  Reacb,  or  from  cxpoudiii^  not  exceediagfc 
thousand  dollars  to  remove  the  bar  in  front  of  Van  Bnren,or  from  allotting  mi« 
eeeding  eight  thousand  dollars  as  a  contingent  fund  for  the  exx>endlture  in  PiwS 
Reach. 

Improving  Saint  Francis  River,  Arkansas :  Continuing  improvement,  foarlhOTU 
dollars. 

Improving  Arkansas  River,  Arkansas:  For  removing  obstructions,  tirfntr-l 
thousand  dollars^  of  which  ten  tbousand  dollars  is  authorized  to  be  need  in  ron^n 
ing  a  new  hull  for  the  snag-boat  Wichita,  including  capstans  and  the  traniferof  i 
upper  works,  and  three  hundred  and  seventy-five  dollars  iu  ct>mpleting  snrrfU 
maps. 

Improving  Red  River,  Arkansas :  To  comi)lete  improvement  above  Fulton,  tk 
thousand  dollars. 

Improving  Black  River,  Arkansas  and  Missouri:  Continuing  improvcmeDto.* 
thousand  dollars. 

Improving  Little  Red  River,  Arkansas:  Continuing  improvement,  five  tboan 
four  hundred  dollars  ;  a  portion  of  which  is  authorized  to  bo  expended  in  the  f 
chase  or  constrncliou  of  a  dredge-boat  snitable  for  the  work  of  the  river. 

Improving  Petit  Jean  River,  Arkansas:  Continuing  improvement,  below  the  J 
bridge  at  the  Rooky  (Crossing,  two  thousand  five  hundred  dollars. 

Imi)roving  White  River,  Arkansas:  Continuing  improvement,  twenty-fivt  tb 
sand  dollars. 

Improving  Ouachita  River,  iVrkantjas,  above  Camden :  To  complete,  nine  thwa 
dollars. 

Improving  Cache  River,  Arkansas,  seven  thousand  dollars  ;  three  thoiisanJ ^a& 
of  which  shall  be  expended  for  the  buihliug  and  equipping  of  a  small  h»nd-pn)prf 
snag-boat,  and  four  thousand  dollars  for  running  expenses  of  the  same,  in  aoconiii 
with  the  recommendation  of  the  engineer  iu  charge. 

Improving  Big  Ilatcheo  River,  Tennessee:  Continuing  improvement,  five  thoe« 
dollars. 

Improving  Caney  Fork  River,  Tennessee:  Contiuuing  improvement,  twottoBsii 
five  hundred  dollars. 

Improving  Clinch  River,  Tennessee  :  Contiuuing  improvement,  hve  thousaod* 
lars. 

Improving  Cumberland  River,  Tennessee  and  Kentucky  :  Continuing  improved 
ab(>vc  Nashville,  two  hundred  thousand  dollai-s ;  with  a  vfew  to  secure  a  aaifonud«| 
in  the  channel  of  four  feet,  commencing  with  a  lock  al  or  near  the  lower  i»i*«^ 
Nashville. 

lujproving  Cumberland  River,  Tennessee  and  Keutucky,  below  Na*hville:C« 
tinning  improvement,  ten  thousand  dollars. 

Imjiroving  French  Broad  River,  Tennessee :  Continuing  improvement,  ten  thontf 
dollars. 

Iin])roving  Hiawassee  River,  Tennessee:  Continuing  improvement,  one  tboo* 
doll.'irs. 

lm])roving  Forked  Deer  River,  Tennessee :  Contiuuing  improvement,  fourthoaj* 
five  hundred  dollars  for  the  North  Fork,  below  Dyersburgh  ;  t\v<»  thousainlfi^*^* 
dred  for  South  Fork  ;  and  two  thousand  live  hundred  for  njaju  river  below. 

Improving  Tennessc<5  River,  above  Chattanooga,  Teums-iee  :  Continuioi;  imp^' 
nient,  fifte««n  thousand  dollars. 

Injproving  Tenntjssee  River,  below  Chattanooga,  Tennessee:  Continunif;  w^^'^ 
nujut,  two  huntlred  and  fifty  thousand  dollars ;  of  which  as  much  as  wmy  hv  nt'«f| 
is  authorized  to  be  exjieuded  iu  acipiiring  by  purchase  or  condemnation  tb' )* 
needi'd  lor  the  sites  of  the  permanent  buildings  necessary  in  tUb  luauuijeiucntuf" 
itauals  at  the  improved  shoals. 

Iui]»roving  Kentucky  River,  Kentucky :  Continuing  improvement,  oneliim*ln^*^ 
eighty  thoiusand  dollars. 

Improving  Licking  River,  Keutucky,  from  Farmer's  to  West  Liberty,  three tl"* 
sand  dollars. 

Improving  Tradowater  River,  Kentucky  :  To  comp!(;te  improvcuieut,  »ix  li***" 
dollars. 

For  the  purchase  of  the  iiuprovemeuts  known  as  the  Green  and  Barren  Kiwr^ 
I»rovements,  one  hundred  and  thirty-five  thousand  (hdlars  :  I'roridcd,  Thatnop^^ 
said  sum  shall  be  expeudeil  until  a  full  and  al)s<duto  conveyance  of  Kiid  >"^1>'*^' 
ments,  togetlier  with  rights  of  way,  ^'asmients,  ])iers,  doeks,  and  appurteiiAU"" 
every  natuie  belonging  to  <»r  connected  with  said  Mn]iro\.'nienl.s  hv  tb<*  o*"^! 
own-rs  thereof,  and  the  Attorn«\v-(JiMierMl  of  the  United  States  j^^^all  havocertifr^' 
the  Secretary  of  War  that  the  title  is  p<^rl'«M't. 

Improving  the  Ohio  River;  Continuing  improvcuieut,  three  linudreU  1*d<^  ^'^ 
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loasand  dollars ;  of  wbioh  sum,  twenty-five  thonfland  d4>llar8,  or  bo  much  thereof  ail 
lay  be  necessary,  shall  he  exjMnded  in  removing  the  rock  obstruction  at  the  meoth 
f  Licking  River,  twenty  thousand  dollars,  or  so  much  thereof  as  may  be  neeoowry, 
[lall  be  expended  for  the  construction  ot  a  drift-gap  at  Davis  Island  Dam,  with  the 
ecessary  bear-tra]>  gates  and  masonry  walls,  and  seven  thousand  five  hundred  dollars 
1  constructing  an  ice-pier  pursuant  to  the  presenter  prospective  plan  of  Chief  of  En- 
iueers,  at  or  near  Portsmouth,  Obio:  ProMed^  That  the  Secretary  of  War  ie  hereby 
nthorized  and  directed  to  obtain,  if  he  can  do  so  without  cost  to  the  United  States, 
>  perpetual  lease  or  conve^rance  of  tbe  riparian  riehts  of  the  projperty  owners  at  said 
[»cality,  in  the  event  said  ice-pier  shall  be  located  where  there  is  no  landins  place : 
ind  provided  further.  That  at  said  locality « if  it  be  an  improved  landing,  he  shall  tirt»t 
obtain  a  relinquishment  of  wharfage  rights  and  dues4n  favor  of  water  craft  seeking 
irotection  from  damage  by  ice;  and  no  part  of  this  appropriation  shall  be  used  for 
luch  purpose  until  the  foregoing  conditions  are  complied  with ;  and  two  thousand 
Ive  hunarod  dollars  of  said  Ohio  River  appropriation  may  be  used  for  improving  the 
tbaunel  in  the  mouth  of  the  Big  Hocking  River  below  the  first  dam  therein ;  and 
iweoty  thousand  dollars  of  said  Ohio  River  appropriation  may  be  used  for  harbor  ira- 
irovement  at  Madison,  Indiana,  according  to  the  plans  heretofore  submitted  by 
Ltieutenant-Colonel  Merrill,  Corps  of  Engineers;  also  out  of  said  Ohio  River  appro- 
priation the  sum  of  fifteen  thousand  dollars  may  be  expended  in  completing  the  con- 
itrnction  of  the  embankment  on  the  sooth  side  of  the  Great  Miami  River  near  its 
innotion  with  the  Obio,  to  eonfine  the  waters  of  the  Great  Miami  in  great  floods  to 
•he  general  course  of  its  channel  at  or  near  the  Ohio,  to  tbe  end  that  the  formation  of 
^be  bar  in  the  Ohio  now  obstructing  navigation  may  be  arrested;  also  out  of  said 
!>hio  River  appropriation  the  sum  of  fifteen  thousand  dollars  may  be  expended  in  the 
construction,  or  aiding  in  the  construction,  of  such  an  embankment  at  Shawneetown, 
niiuois,  as  will  confine  the  waters  of  the  river  in  great  floods  to  the  general  course  of 
its  channel,  and  protect  the  harbor ;  and  thirty  thousand  dollars  of  said  sum  of  three 
bundred  and  eighty  thousand  dollars  may  be  expended  in  protecting  Ibe  harbor  at 
Dairo,  Illinois,  in  the  discretion  of  the  Secretary  of  War,  if  in  the  opinion  of  the  Secre- 
bary  of  War  the  interests  of  commerce  require  it. 

Improving  the  falls  of  the  Ohio  River:  Continuing  improvement,  according  to  the 
laHt  plan  of  tbe  engineer  in  charge,  one  hundred  and  fifty  thousand  dollars ;  m  which 
snm  twenty-five  thousand  shall  be  used  in  enlarging  the  canal  basin  near  the  locks 
at  Louisville,  Kentucky,  as  recommended  in  tbe  Engineer's  Report  of  eighteen  hun- 
dred and  eighty-five,  page  one  thousand  eight  hundrod  and  four. 

Improving  Indiana  Chute  Fall,  Ohio  River:  Continuing  improvement,  fifteen  thou- 
sand dollars. 

Improving  Muskingum  River,  Ohio:  For  the  censtruction  of  a  lock  at  Taylorsville 
and  the  reconstruction  of  the  lock  at  Zauesville,  pursuant  to  the  report  of  the  engi- 
neers, one  hundred  aud  two  thousand  dollars ;  and  the  Secretary  of  War  is  hereby 
authorized  and  empowered  to  grant  leases  or  licenses  for  the  use  of  the  water  powers 
on  the  Muskingum  River  at  such  rate  and  on  such  conditions  and  for  such  periods  of 
time  as  may  seem  to  him  just,  equitable,  and  expedient:  Provided^  That  the  leases  or 
licenses  shall  be  limited  to  the  use  of  the  surplus  water  not  required  for  navigation. 
And  he  is  also  empowered  to  graut  leases  or  licenses  for  the  occupation  of  such  lands 
belonging  to  tbe  United  States  on  said  Muskingnm  River  as  may  be  required  for  mill- 
sites  or  for  other  purposes  not  inconsistent  with  the  requirements  of  navigation ;  and 
all  moneys  received  under  such  leases  or  licenses  shall  be  turned  into  the  Treasury  of 
tbe  United  States,  and  the  itemized  statement  thereof  shall  accompany  the  annual 
report  of  the  Chief  of  Engineers. 

But  nothing  in  this  act  shall  be  construed  to  affect  any  vested  right,  if  such  there 
be,  of  any  lessee  of  water  power  on  said  river. 

Improving  Detroit  River,  Michigan :  To  complete,  one  hundred  and  thirty  thou- 
sand and  five  hundred  dollars. 

Improving  Hay  Lake  Channel,  Michigan  :  Continuing  improvement,  five  hundred 
thousand  dollars:  Provided^  That  any  portion,  or  all  of  this  sum  may,  in  the  discre- 
tion of  the  Secretary  of  War,  be  used  iu  the  work  at  the  falls  of  the  Saint  Mary's 
River,  in  addition  to  the  specific  appropriation  hereiu  made  for  the  latter. 

Improving  Saginaw  River,  Michigan:  Coutiuuiug  improvement,  sixty-five  thousand 
dollars,  of  which  twenty-five  thousand  dollars  are  to  be  used  above  Bay  City,  and  fif- 
teen tbonsand  dollars  in  improving  the  west  channel  along  West  Bay  City. 

Improving  Saint  Clair  Flats  Ship  Canal,  Michigan:  Continuing  improvement,  sev- 
enty-five thousand  dollars;  all  or  any  portion  of  which  may,  in  the  discretion  of  the 
engineer,  be  exi>ende<l  in  dredging  Grossc  Pointe  Channel. 

Improving  Saint  Mary's  River,  at  the  Falls,  Michigan :  Continuing  improvement  on 
new  look,  dam,  and  approaches,  one  million  dollars. 

Improving  Clinton  River,  Michigan :  Continuing  improvement,  ten  thousand  dol- 
lars ;  and  the  Secretary  of  War  be,  and  is  hereby,  authorized  to  accept  for  the  United 
States  a  conveyance  of  the  parcel  of  laud  known  as  '*  Shoemaker'a  Bead/'  as  per  war- 
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ranty  deed  from  city  of  Mount  Clements  to  United  Stat^  under  date  of  Deemkm 
twenty-ninth,  eighteen  hundred  and  eighty^seven,  amounting  to  six  and  three-^vsti 
acres,  for  the  purpose  of  straight-enine  the  channel  of  Clinton  River. 

Improving  caiut  Joseph  River,  Micnigan,  from  its  mouth  to  Berrien  Springi^  t« 
thousand  five  hundred  dollars. 

Improving  mouth  of  Black  River,  Michigan,  ten  thousand  dollars. 
Improving  Rouge  River,  Michigan,  at  its  junction  with  Detroit  River^  and  «p  tk 
river  as  far  as  the  bridge  of  Saint  Louis  and  Wabash  Railroad,  ten  thonaand  dd^B 
Improving  Chippewa  River,  including  Yellow  Banks,  in  said   river,  Wiatoam 
Continuing  improvement,  ten  thousand  dollars. 

Improvinij  tox  River,  Wisconsin,  helow  Montello,  except  aa  hereinafter  pctmid: 
Continuing  improvement,  one  hundred  thousand  dollars;  of  this  sum  Gve  tlHwaii 
dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  used  for  deepening  thcMnA 
outlet  of  Lake  Winnebago,  at  Neenah,  Wisconsin,  so  as  to  make  navi^tjon  padi- 
cable  during  low  water  season ;  six  thousand  dollars,  or  so  much  thereof  as  msTbi 
necessary,  shall  be  expended  in  constructing  a  levee  at  Portai^e,  Wisconsin,  to  Vr- 
vent  the  overflow  of  the  Wisconsin  River  Into  the  Upper  Fox  River. 

The  sum  of  six  thousand  dollars,  appropriated  by  the  river  and  harbor  act  of  Aijrat 
fifth,  eighteen  hundred  and  eighty-six,  for  a  levee  at  Portage,  Wisconsin,  skafiW 
available  for  that  purpose;  the  sum  of  ten  thousand  dollars,  appropriated  by  thezhv 
and  harbor  act  of  July  fifth,  eighteen  hundred  and  eighty-four,  '<to  be  used  iBBn- 
taining  a  channel  between  DePere  and  Green  Bay,  Wisconsin,"  shall  be  used,  as im 
as  practicable,  on  the  Lower  Fox  River,  in  buoying,  straightening,  and  fhrtberdnep^ 
ening  the  channel  of  said  i-iver,  between  said  cities. 

Improving  Saint  Croix  River,  Wisconsin  and  Minnesota :  Continuing  improveBOi 
ten  thousand  dollars. 

Improving  Red  River  of  the  North,  Minnesota :  Continuing  improvement,  tveot^ 
thousand  dollars. 

Improving^! inuesota  River,  Minnesota,  including  protecting  and  holding  the  bsib 
opposite  the  borouf^h  of  Belle  Plaine,  so  as  to  prevent  the  river  from  cutting  thmfb 
the  narrow  neck  ot  land  at  that  point  and  thereby  changing  its  channel  and  cosab 
ten  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  above  Yincennes:  Con  tinning  is- 
provement,  hve  thousand  dollars. 

Improving  Wabash  River,  Indiana  and  Illinois,  below  Yincennes :  Continatog  tkf 
work  on  lock  and  dam  at  Grand  Rapids,  near  Mount  Carmel,  Illinois,  fifty  thosssBJ 
dollars,  and  for  continuing  Improvements,  including  the  work  at  or  near  6rayvi& 
ten  thousand  dollars. 

Improving  White  River,  Indiana :  Continuing  improvement,  five  thonsand  dolks; 
no  part  of  which  is  to  be  expended  until  the  bridges  are  so  changed  asnotto  obstnrt 
navigation. 

Improving  Calumet  River,  Illinois  and  Indiana:  Continuing  improvement,  fiAr 
thonsand  dollars ;  of  which  fifteen  thousand  is  to  be  used  in  improving  the  rivcf 
above  the  Forks  to  one-half  mile  east  of  Hammond,  and  thirty-five  thonsand  Ibrtbr 
improvement  of  the  river  between  its  mouth  and  One  hundred  and  eighth  street 

The  amount  heretofore  appropriated  for  the  improvement  of  said  Cain  met  Sii« 
from  its  month  to  its  Forks,  or  so  much  thereof  as  may  be  necessary,  shall  be  iraae- 
4liately  available  for  the  improvement  between  its  mouth  and  One  hundred  and  eigM 
street,  anything  in  the  act  of  July  fifth,  eighteen  hundred  and  eighty-fonr  and  Am- 
guHt  iiftb,  eighteen  hundred  and  eighty-six  to  the  contrary  notwithstanding. 

Improving  Illinois  River,  Illinois:  Continuing  improvement,  two  hundred  tinr 
Hand  dollars.  And  for  the  purpose  of  securing  a  continuous  navigable  wal«r-viir 
between  Lake  Michigan  and  the  Mississiitpi  River,  having  capacity  and  facilities  si- 
equate  for  the  passage  of  the  largest  Mississippi  River  steam-boats,  and  of  naval  ?» 
Hels  suitable  for  defense  in  time  of  war,  the  Secretary  of  War  is  authorised  and  di- 
rected to  cause  to  be  made  the  proper  surveys,  plans,  and  estimates  for  a  channel  i» 
provement  and  locks  and  dams  in  the  beds  of  the  Illinois  and  Desplaines  Rivers  tm 
La  Salle  to  Lockport,  so  as  to  provide  a  navigable  water-way,  not  leas  than  an 
hundred  and  sixty  feet  wide,  and  not  less  than  fourteen  feet  deep,  and  to  havessr 
vcyed  and  located  a  channel  from  Lockport  to  Lake  Michigan,  at  or  near  the  citj« 
Cbic4»go,  such  channel  to  be*  suitable  for  the  purposes  aforesaid;  the  neoeesarjex* 
{tensps  of  such  surveys,  estimates,  plans,  and  location  to  be  paid  out  of  the  sum  faeicb 
appropriated  for  the  improvement  of  the  Illinois  River. 

The  Secretary  of  War  is  further  authorized  and  directed  to  cause  to  be  located,  m 
Niich  line  as  he  may  approve,  a  canal  from  the  Illinois  River  at  or  near  the  towaef 
HtMinepin  to  the  Mississippi  River  at  or  above  the  mouth  of  Rock  Uiver,  togeibs 
with  a  necessary  feeder  for  the  same,  siiid  canal  to  be  known  aa  the  Illinois  and  Ma- 
AiHsippi  Canal,  nnd  to  be  eighty  feet  wide  at  the  water  line,  and  to  have  a  depth  of  nit 
less  than  seven  feet  of  water,  with  locks  one  hundred  and  seventy  feet  long  and  thirty 
feot  wide.   The  Secretary  of  War  shall  cause  to  bo  nwlo  awd  sabinitte^  to  Congn«# 
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tailed  plans  and  estimates  for  the  constraction  of  said  canal  and  feeder ;  the  neces- 
sary expense  of  making  such  location,  plans,  and  estimates  shall  be  paid  out  of  the 
nnez^nded  balance  on  hand  heretofore  appropriated  for  the  survey  of  said  canal  by 
the  RiTer  and  Harbor  act  approved  August  fifth,  eighteen  hundred  and  eighty -six, 
for  the  examination  of  said  canal,  and  of  the  Illinois  and  Michigan  canal  by  a  board 
of  Engineers. 

For  continuing  operations  upon  the  reservoirs  at  the  headwaters  of  the  Mississippi 
River*  twelve  thousand  dollars,  to  be  expended  in  accordance  with  the  recommenda- 
tion of  the  Board  of  Engineera  in  their  report  to  the  Chief  of  Enffineers,  dated  May 
twenty-fourth,  eighteen  hundred  and  eighty-seven.  And  it  shall  oe  the  duty  of  the 
Secretary  of  War  to  prescribe  such  rules  and  regulations  in  respect  to  the  use  and  ad- 
ministration of  said  reservoirs  as  in  his  Judgment  the  public  interest  and  necessity 
may  require ;  which  rules  and  regulatioi^B  tmall  be  posted  in  some  conspicuous  place 
or  places  for  the  information  of  the  public.  And  any  person  knowingly  and  willfully 
v4olatins  such  rules  and  regulations  shall  be  liable  to  a  fine  not  exceeding  five  hun- 
dred dollars,  or  imprisonment,  not  exceeding  six  months,  the  same  to  be  enforced  by 
proeeontion  in  any  district  court  of  the  United  States  within  whose  territorial  Ju- 
risdiction such  onense  may  have  been  committed.  And  the  Secretary  of  War  shall 
eause  such  gangings  to  be  made  at  or  near  Saint  Paul  during  the  annual  operation 
of  said  reservoirs  as  shall  determine  accurately  the  discharge  at  that  point,  the  cost 
of  same  to  be  paid  out  of  the  annual  appropriation  for  gauging  the  waters  of  the 
Mississippi  River  and  its  tributaries. 

For  operating  snag-boats  and  dredge-boats  on  Upper  Mississippi  River,  twenty- 
five  thousand  doUars. 

Improving  the  Mississippi  River  above  Saint  Anthony's  Falls,  ten  thousand  dol- 
lars. 

Improving  the  Mississippi  River  from  the  landine  on  the  west  bank  below  the  Wash- 
ington avenue  bridge,  Minneapolis,  to  the  Des  Moines  Rapids,  including  work  for 
the  protection  of  the  bank  of  tne  Mississippi  River  at  Winona,  Minnesota,  on  account 
of  the  erosion  caused  by  dams  erected  above  the  city  to  improve  the  navigation  of 
the  river,  and  the  examination  and  survey  at  the  Rock  Island  Rapids  in  said  river 
hereinafter  mentioned :  Continuing  improvement,  six  hundred  thousand  dollars. 

And  inasmuch  as  the  present  channel  of  the  Mississippi  River  at  the  Rock  Island 
Rapids  is  said  to  be  of  insufficient  width  and  depth,  and  dangerous  to  the  naviga- 
tion of  said  river,  the  Secretary  of  War  is  hereby  authorized  and  directed  to  cause 
an  examination  and  survey  to  be  made  at  said  rapids,  with  the  view  of  determining 
the  best  and  most  economical  mode  of  securing  a  safer  channel  of  greater  width  and 
depth,  sufficient  to  meet  the  necessities  of  the  commerce  and  navigation  of  the  river, 
eitner  by  the  construction  of  a  canal  around  said  rapids  on  the  Illinois  side  of  said 
river,  fipom  the  head  of  the  rapids  near  Rapids  City,  Illinois,  on  the  most  direct  and 
feasible  route  to  the  main  river,  at  the  foot  of  said  rapids,  or  by  widening  and  deep- 
ening the  present  channel  of  the  river  at  said  rapids.  And  the  Secretary  of  War  shall 
cause  a  report  of  said  examination  and  survey  to  be  made  to  Congress  at  its  next 
session,  together  with  plans  and  estimates  of  the  probable  cost  for  the  construction 
of  such  canal,  or  for  the  widening  and  deepening  of  the  present  navigable  channel 
of  the  river,  and  with  such  plans  and  estimates,  shaU  submit  his  opinion  as  to  the 
best  and  most  economical  plan  of  improving  the  river  at  said  rapids  in  the  interest  of 
the  commerce  and  navigation  of  the  river,  and  for  the  purpose  of  such  examination 
and  survey,  so  much  of  the  above  appropriation  of  Six  hundrtid  thousand  dollars  as 
may  be  necessary  is  hereby  authorized  to  be  expended,  not  to  exceed  fifteen  thousand 
dollars. 

Improving  the  Mississippi  River  at  Dee  Moines  Rapids  Canal  under  the  modified 
pioiect,  thirty-five  thousand  dollars ;  and  the  Secretary  of  War  is  hereby  authorized 
and  directed  to  use  so  much  of  the  money  appropriated  in  the  acts  of  July  fifth, 
eighteen  hundred  and  eighty-four,  and  August  fiuh,  eighteen  hundred  and  eighty- 
six,  for  the  constmction  of  a  pier  at  the  outer  wall  of  &e  Des  Moines  Rapids  Canal 
as  may  be  necessary  in  the  establishment  of  a  floating  boom,  connecting  said  wall 
with  the  upper  draw  rest  of  the  bridge  at  Keokuk,  if  in  his  opinion  such  work  would 
adequately  and  advantageously  serve  the  interests  of  navigation ;  and  the  balance 
left  over  of  said  appropriations  of  eighteen  hundred  and  eighty -four  and  eighteen 
hundred  and  eighty-six,  if  any,  to  be  used  in  continuing  the  improvement  of  tiie  Des 
Moines  Rapids  under  present  project. 

Improving  Mississippi  River  from  Des  Moines  Rapids  to  the  month  of  Illinois  River, 
two  hundred  thousand  dollars,  includins  the  removal  of  bars  at  the  mouth  of  Cedar 
Creek,  in  Qoincy  Bay,  dredging  in  said  bay :  opening  Willow  Sloueh,  and  removing 
the  bars  at  the  mouth  of  Wmpple  Creek  and  Hamburg  Bay,  if  in  the  opinion  of  the 
Secretary  of  War  the  same  is  deemed  advisable  in  the  interest  of  commerce  and  navi- 
gation; and  fifty  thousand  dollars  of  said  sum,  or  so  much  thereof  as  may  be  neces- 
sary may  be  expended  in  improving  and  strengthening  Sny  Island  Levee  where  it 
Sincarte  Slough  and  other  sloughs,  and  in  repairing  wash  outs  in  said  levee. 
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Improving -dry-dock  at  Des  Moinee  Rapids :  To  complete,  sixteeD  tboiHaiidt«th» 
drtMl  and  fifty  dollars. 

luiproviuff  tb«  MiasiaHip 
of  lh«  Ohio  River,  inc' 
tioQ  of  the  Stocretary  <  ,         ^ 

of  the  Missouri  River,  and  the  improvemeut  of  Saint  Louis  harbor  f  CoatiBwa|» 
pTovement,  three  hundred  ihonsand  d<^lan. 

Improving  Mississippi  River  from  head  of  the  Passes  to  the  mouth  of  thi  Ob 
River:  Continning  improvement,  two  million  dollais;  which  earn  ^all  bei 


Quder  the  direction  of  the  Secretary  of  War  in  accordanoe  with  the  plana,  qwo^ 
tions,  and  recommendations  of  the  Mississippi  River  Commiasion :  Provided^  Tlift* 
portion  of  this  appropriation  shall  be  expended  to  repair  or  boild  levees  finr  tks  fv 
pose  of  reclaiming  lands  or  preventing  injury  to  lands  or  privAte  pix^arty  liy  0*« 
flows :  Prwidedf  however.  That  the  Commission  is  antherized  to  repair  and  baildkvei 
if  in  their  Judgment  it  ^onld  be  done  as  part  of  their  plana  to  anord  ease  aad  a^ 
to  the  navigation  and  commerce  of  the  liver  and  to  deepen  the  obanoeL  (X^ 
foregoing  sum  one  hundred  and  fifty  thousand  dollars,  or  so  mach  thereof  ss  ilsBb 
necessary,  shall  be  expended  in  protecting  the  bank  along  theLiake  Bolivar  fiastik; 
revetment. 

For  survey  of  the  Mississippi  River  from  the  head  of  the  pasnec  to  ita  hesdviia 
Continuing  survey,  seventy-nve  thoosand  dollars. 

For  continuing  tne  removal  of  sum^s,  wrecks,  and  other  obstractioaa  in  tbelU 
sippi  River,  one  hundred  thousand  dollars. 

For  work  in  accordance  with  the  plans  and  specifications  of  the  MiasiMipfi  fi*i 
Commission : 

At  Columbus,  Kentucky:  Continuing  improvement,  twenty-five  thousand duSa 

At  Hickman,  Kentucky :  Continuing  improvement,  seventy  thoaaaod  deUan. 

At  Helena,  Arkansas,  seventy-five  thousand  dollars. 

At  Greenville,  Mississippi :  Continuing  improvement,  seventy-five  tbensssH  ^ 
lars. 

AtVicksbnrg,  Mississippi:  Continuing  improvemeat,  onehandred  andfi^tka 
sand  dollars. 

At  New  Orleans,  Louisiana :  Continuing  improvement,  two  hnndxed  thoassnJ  U 
lars. 

At  the  head  of  the  Atehafalaya  and  month  of  Red  River,  Loniaiaaa,  for  leeiifai 
tion  thereof,  by  preventing  further  enlargement  of  the  Atehafalaya  aaid  mtaa^. 
its  outlet  capacity,  and  for  turning  the  waters  of  Red  River  into  the  north  «r  spfi 
channel  around  TnmbuU's  Island,  and  for  keeping  open  a  navigable  ohannel  thismi 
the  mouth  of  Red  or  Old  River  into  the  Mississippi,  two  hundred  and  fifty  tiisaHi 
dollars. 

For  gaugin((  the  waters  of  the  Lower  Mississippi  River  and  ita  trtbatarisssi^ 
vided  tor  in  Joint  resolution  of  twenty-first  of  Febrnaj^,  eighteen  bnndredand  tsfs^ 
one,  nine  thousand  six  hundred  dollars :  JProvi^ed,  That  three  thonsaad  six  hsarii* 
dollars  of  same  is  authorized  to  be  expended  in  paying  the  expenaea  of  gaogiSK^ 
said  waters  during  the  fiscal  year  ending  June  thirtieth,  eighteen  hnndied  aaAapti 
eiffht. 

For  examinations  and  surveys  at  ScHith  Pass,  month  of  Mississippi  River,  ] 
to  the  act  of  March  third,  eighteep  hundred  and  seveaty-five,  ten  thoaaaadf 

Improving  Gasconade  River,  Miasonri :  Continuing  improvement,  five  i 
dollars. 

Improving  Little  River,  Missouri,  from  Hornersville  to  its  Junction  with  teS*i' 
Francis  River,  five  thousand  dollars. 

Improving  Osage  River,  Missouri :  Continuing  improvement,  five  thooaand  Ml0 

Improving  Saint  Francis  River,  Missouri,  from  Greenville  to  the  Arkansss  Sn* 
line,  five  thousand  dollars. 

Improving  Black  River,  Missouri,  seven  thousand  dollars. 

Improving  Missonri  River  from  mouth  to  Fort  Benton :  Cantinning  impsovasaK 
one  million  dollars,  including  removal  of  obstructions,  surveys,  and  examinatiMa* 
be  expended  under  the  direction  of  the  Secretary  of  War,  in  aooordaoea  witki^ 
plans,  specifications,  and  recommendations  of  the  Missouri  River  Cooiniiasioe,  esc^ 
as  herein  modified. 

Out  of  the  above  sum  the  following  amounts  shall  be  applied  to  the  parposeskiit' 
inafter  specified,  namely :  One  hundred  and  fifty  thousand  dollara,  or  so  mnch  tba«" 
as  may  be  needed,  shall  be  expended  on  that  portion  of  the  Missocui  River  lyiaf  ^ 
tween  the  cities  of  Council  Bluffs,  Iowa,  and  Omaha,  Nebraska,  and  a  point  tvs  ^ 
above  the  bridge  of  the  Omaha  and  Council  Bluffs  Bridge  Company,  by  the  eoai** 
said  river ;  that  the  sum  of  one  hundred  thoosand  dollan,  or  so  moeh  thefeof  aiaf 
be  needed,  shall  be  expended  on  said  river  at  Sioux  City,  Iowa,  and  ia  Nehcs^ 
opposite  said  city ;  that  the  sum  of  fifty  thousand  dollars  or  so  much  thareof  ssaf 
be  needed,  shall  be  expended  on  said  river  at  or  near  Pjattamonth,  Nebnika,*  tk^ 
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he  Bam  of  fifty  thonsand  dollars,  or  ro  mnch  thereof  as  may  be  needed,  shall  he  ex- 
>ended  on  said  river  at  or  near  Kulo,  Nebraska:  that  the  sum  of  seventy-five  thonsand 
loUars,  or  so  much  thereof  as  may  be  needed,  shall  be  expended  on  said  river  at  or 
tear  Nebraska  City,  Nebraska ;  that  the  siun  of  sixty-five  thousand  dollars,  or  so 
nnch  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or  near  Kansas 
Jity,  Missouri ;  that  the  sum  of  sixty-five  thonsand  dollars,  or  so  much  thereof  as  may 
JO  uecessury,  shall  be  expenped  on  said  river  at  or  near  8aint  Joseph,  Missouri ;  1  hat. 
:he  sum  of  forty-fivo  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall 
le  ox  ponded  on  said  river  at  or  near  Arrow' Rock,  Missouri ;  that  the  sum  of  seventy- 
ive  thousand  dollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended  on 
laidrivf^r  at  or  near  Leavenworth,  Kansas;  that  the  sum  of  seventy-five  thonsand 
lollars,  or  so  much  thereof  as  may  be  necessary,  shall  be  expended  on  said  river  at  or 
near  Atchison,  Kansas ;  and  that  the  sum  of  twenty-five  thousand  dollars,  or  so  much 
thereof  as  may  be  necessary,  shall  be  exx>ended  on  said  river  at  or  near  Miami,  Mis- 
»oari. 

Improving  Mokelurane  River,  California :  R^ioving  obstructions,  two  thonsaud 
dollars. 

Improving  Sacramento  and  Feather  Rivers,  California:  Continuing  improvement, 
twenty  thonsand  dollars ;  to  bo  expended  for  snagging  and  dredging  operations. 
Improving  Napa  River,  Califoruia,  seven  thousand  five  hundred  dollars. 
Improving  San  Joaquin  River,  California :  Continuing  improvement,  twenty-five 
thonsand  dollars ;  a  portion  of  which  may  be  used,  in  the  discretion  of  the  engineer, 
in  closing  Laird's  Slongh  and  in  making  the  partial  closnre  of  what  is  called  ^'Para- 
dise Cut.'' 

Improving  Petaluma  Creek,  California :  Con  tinning  improvement,  two  thousand 
dollars. 

Improving  canal  at  the  Cascades,  Oregon :  Continuing  improvement,  three  hun- 
dred thonsand  dollars. 

Improving  Upper  Columbia  River,  including  Snake  River,  Oregon  and  Washing- 
ton Territory  :  Continuing  improvement,  ten  thousand  dollars. 

Improving  the  mouth  of  the  Columbia  River,  Oregon:  Continuing  improvement, 
five  hundred  thousand  dollars* 

Improving  Lower  Willamette  and  Columbia  Rivers  In  front  of  and  below  Port- 
land, Oregon :  Continuing  improvement,  one  hundred  thonsaud  dollars,  of  which 
sum  one  tbousand  dollars  or  so  much  thereof  as  may  be  necesKsary,  may  be  expended 
in  dredging  the  bar  at  Skamokawa,  on  the  Columbia  River. 

Improving  Willamette  River  above  Portland,  Oregon  :  Continuing  improvement, 
twenty-nine  thonsand  dollars,  of  which  sum  fourteen  thousand  dollars,  if  deemed 
necessary  by  the  Secretary  of  War,  may  be  expended  in  revetting  the  Willamette 
River,  above  Corvallis,  to  prevent  the  threatened  change  in  the  channel  of  the  river 
at  said  point. 

Improving  Coquille  River,  Oregon :  Continuing  improvement,  twenty-five  thou- 
sand dollars;  of  which  five  thousand  dollars  is  authorized  to  be  expended  for  snag- 
ging between  Coquille  City  and  Myrtle  Point. 

Improving  Umpqua  River,  Oregon  :  To  complete,  two  thousand  dollars. 
Gauging  waters  of  the  Columbia  River,  Oregon  :  For  fiscal  years  ending  June  thir- 
tieth, eighteen  hundred  and  eighty-eight,  and  June  thirtieth,  eighteen  hundred  and 
eighty-nine,  two  thousand  five  hundred  dollars. 

Improving  Chehalis  River,  Washington  Territory:  Continuing  improvement,  two 
thousand  doll'ars. 

Improving  Cowlitz  River,  Washington  Territory  :  Continuing  improvement,  three 
thousand  dollars. 

Improving  Skagit,  Stielaquaraish,  Nootsack,  Snohomish  and  Snoqualmie  Rivers, 
Washington  Territory:  Continuing  improvement,  fifteen  thonsand  dollars;  of  which 
live  thousand  shall  be  used  for  a  snag-boat  and  outfit. 

Sec.  2.  That  whenever  complaint  shall  be  made  to  the  Secretary  of  War  that  by 
reason  of  the  placing  in  any  navigable  waters  of  the  United  States  of  any  brid'te  pier 
or  abutment,  the  current  of  such  waters  has  been  so  <leflected  from  its  natural  course 
as  to  cause  by  producing  caving  of  banks  or  otherwise  serious  damage  or  danger  to  prop- 
erty, it  shali  be  his  duty  to  make  inquiry,  and  if  it  shall  bo  ascertained  that  the  com- 
plaint is  well  founded,  he  shall  cause  the  owners  or  persons  operating  such  bridge  to 
repair  such  damage  or  prevent  such  danger  to  property  by  such  means  as  he  shall 
indicate  and  within. such  time  as  he  may  name,  and  in'dofault  thereof  the  owners  or 
persons  operating  such  bridge  shall  be  liable  in  any  court  of  competent  jurisdiction 
to  the  persons  injured  in  a  sum  double  the  amount  of  siud  injury :  Provided^  however j 
That  nothing  herein  contained  shall  be  construed  so  as  to  afioot  any  rights  of  action 
which  may  exist  at  the  time  of  the  passage  of  this  act. 

Seu.  3.  That  it  shall  bo  the  duty  of  the  .Secretary  of  War  to  apply  the  money  herein 
and  hereafter  appropriated  for  improvements  of  rivers  and  liarb'ors,  other  than  sur- 
veys, estimates,  and  gaugings,  in  carrying  on  the  various  works,  by  contract  or  other- 
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wise,  as  may  be  most  economical  and  advantageous  to  the  Grovemnient.  Wba«  sii 
works  are  done  by  contract,  snch  contract  shall  be  ;nade  after  safficient  pskik  d 
vertisement  for  proposals,  in  such  manner  und  form  a^the  Secretary  of  War^ 
prescribe ;  and  such  contracts  shall  be  made  with  the  lowest  responaible  btddeo,  m 
companied  by  such  securities  as  the  Secretary  of  War  shall  require,  conditioned  k 
the  laithful  prosecution  and  completion  of  the  work  according  to  such  oontraet. 

Sec.  4.  That  for  the  purpose  of  securinffthe  on  interrupted  examinations  and  » 
veys  at  the  South  Pass  of  the  Mississippi  Kiver,  as  provided  for  in  the  act  of  Mard 
third,  eighteen  hundred  and  seventy-five,  the  Secretary  of  War,  upon  the  appIteAia 
of  the  Chief  of  Engineers,  is  hereby  authorized  to  diraw  his  warrant  or  requisitn 
from  time  to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  iiiuiij 
to  do  such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amoant  appnp» 
ated  in  this  act  for  such  purpose :  Prootdod,  however.  That  an  itemised  utatefnen  i 
said  expenditures  shall  accompany  the  Annual  Report  of  the  Chief  of  Engineeni 

Sec.  5.  That  the  Secretary  of  War  be,  and  he  is  hereby,  authorized  to  make  tmk 
rules  and  regulations  for  the  navigation  of  the  South  Pass  of  the  Miasiasippi  Kra 
as  to  him  shall  seem  necessary  or  expedient  for  the  purpose  of  preventinf  any  o^ 
structiou  to  the  channel  through  said  South  Pass  and  any  injury  to  the  wokb  tboo 
constructed.  The  term  *  *  South  Pass,  '*  as  herein  employed,  shall  be  oonstraed  aaembi»> 
ing  the  entire  extent  of  channel  between  the  upper  ends  of  the  works  at  the  head  of  ^ 
pass  and  the  outer  or  sea  end  of  the  Jetties  at  the  entrance  ijx>m  the  Golf  of  Jfexk*. 
and  any  person  who  shall  willfully  violate  any  rule  or  regulation  made  by  ttwS*- 
retary  of  War  in  pursuance  of  this  act  shall  be  guilty  of  a  misdemeanor,  and,* 
conviction  thereof  shall  pay  a  fine  not  exceeding  five  hundred  dollars  and  undeir 
an  imprisonment  not  exceeding  six  months,  at  the  discretion  of  the  court. 

Sec.  6.  That  for  the  purpose  of  securing  the  uninterrupted  gaag^ni^  of  the  wila 
of  the  Lower  Mississippi  River  and  its  tributaries,  as  provided  for  in  Joint  resolntiae if 
the  twenty-first  of  February,  eighteen  hundred  and  seventy-one,  upon  the  appfio- 
tion  of  the  Chief  of  Engineers,  the  Secretary  of  War  is  hereby  authorized  to  in* 
his  warrant  or  requisition  from  time  to  time  upon  the  Secretary  of  the  Tmiagy 
for  snch  sums  as  may  be  necessary  to  do  snch  work,  not  to  exceed  in  the  agSR^ 
gate  for  each  year  the  amount  appropriated  in  this  act  for  such  purpose :  /VwiM 
however,  That  an  itemized  statement  of  said  expenses  shall  accompany  the  aaiail 
report  of  the  Chief  of  Engineers. 

Sec.  7.  That  for  the  purpose  of  securing  the  uninterrupted  work  of  operating  am^ 


boats  on  the  Upper  Missisaippi  River,  and  of  removing  snags,  wrecks,  and 
strnctions  in  the  Mississippi  River,  the  Secretary  of  War,  upoi^  the  application  of  tb 
Chief  of  Engineers,  is  hereby  authorized  to  draw  his  warrant  or  requisition  froatiai 
to  time  upon  the  Secretary  of  the  Treasury  for  such  sums  as  may  be  necesascy  to  di 
such  work,  not  to  exceed  in  the  aggregate  for  each  year  the  amounts  approprialed  li 
this  act  for  such  purposes:  Provided,  however^  That  an  itemized  statement  ot  said  ex- 
penses shall  accompany  the  annual  report  of  the  Chief  of  Engineers. 

Sec.  6.  That  the  Secretary  of  War  snail  cause  the  manuscript  of  the  annual  report 
of  the  Chief  of  Engineers  and  subordinate  engineers  relating  to  the  improTemest  W 
rivers  and  harbors,  and  the  report  of  the  Mississippi  and  Missouri  River  ConamissiMi 
to  be  placed  in  the  hands  of  the  Publio  Printer  on  or  before  the  fifteenth  day  <^0^ 
tober  in  each  year,  and  the  Public  Printer  shall  cause  said  reports  to  be  printed  wtA 
an  accurate  and  comprehensive  index  thereof,  on  or  before  the  first  Monday  in  Decsa* 
her  in  each  year,' for  the  use  of  Congress. 

Sec.  9.  That  whenever  the  Secretary  of  War  shall  have  good  reason  to  believe  tbi* 
any  railroad  or  other  bridge  now  constructed,  or  which  may  hereafter  be  constmetei 
over  any  of  the  navigable  water-ways  of  the  United  States  is  an  obstruction  to  tbttm 
navigation  of  snch  waters,  by  reason  of  insufficient  height,  width  of  span,  or  otk» 
wise,  or  where  there  is  difficulty  in  passing  the  draw-opening  or  the  raft-span  of  sMk 
bridge  by  rafls,  steam-boats,  or  other  water-craft,  it  shall  be  the  duty  of  the  aaid  §e6 
retary  to  give  notice  to  the  persons  or  corporations  owning  or  controlling  snch  Imigt 
to  so  alter  the  same  as  to  render  navigation  through  or  under  It  tree,  easy,  and  n- 
obstructed ;  and  in  giving  such  notice  he  shall  prescribe  in  each  case  a  reasooaUi 
time  in  which  such  alteration  is  to  be  made.  If,  at  the  end  of  such  time,  the  altot- 
tion  has  not  been  made,  the  Secretary  of  War  shall  forthwith  appraise  the  Attomf- 
General  of  the  United  States,  whose  duty  it  shall  be  to  institute  suit,  in  thenaiw  W 
the  United  States,  without  dela^,  in  the  circuit  or  district  court  of  the  United  Ststn 
for  the  circuit  in  which  such  bridge  is  located,  which  court  is  hereby  invested  witk 
jurisdiction  for  this  purpose,  to  recover  from  the  owners  or  managers  of  such  bri^gt 
the  fines  mentioned  m  the  succeeding  sections  of  this  act. 

Sec.  10.  That  the  owner  or  owners  or  manager  or  managers  of  any  railroad  or  otittf 
bridge  obstructing  the  free  navigation  of  any  navigable  water-way  of  the  Uniti' 
States  who  shall  willfully  fall  or  reftise  to  remove  the  same,  or  to  cause  theneceflaiT 
alterations  to  be  made  in  the  same  so  as  to  render  navigation  through  or  imdtr^ 
free,  easy,  and  unobstructed  to  raffcs,  steam-boata,  or  other  water-crafty  allv  » 
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reiving  notice  to  that  effect  from  the  Secretary  of  Waraud  withio  the  time  prescribed 
>j  him,  shall  be  subject  to  a  fine  a8  penalty  therefor  of  tive  hundred  dollars  per  month 
"or  the  time  bo  or  Ihey  are  in  default,  and  the  amount  so  recovered  shall  be  placed  to 
be  credit  of  the  improvement  fund  of  the  ^ater-^^ay  obHtruc4«d  by  such  bridse.  ' 

Sec.  11.  Whenever  the  improvements  provided  for  by  this  act,  or  those  which  have 
leretofore  been  prosecuted  by  the  United  States,  or  may  hereafter  be  undertaken, 
ihall  be  found  to  operate  (whether  by  lock  and  dam  or  otlierwise),  as  obstructions  to 
/he  passage  of  fish,  the  Secretary  of  War  may,  in  his  discretion,  direct  and  cause  to 
t)e  constructed  practical  and  suflBicient  fish-ways,  to  be  paid  lor  out  of  the  general 
ipjpropriations  for  the  streams  on  which  such  fish-ways  may  be  constructed. 

Sec.  12.  Where  it  is  made  manifest  to  the  Secrotary  of  War  that  the  establishment 
>f  harbor  linfes  is  essential  to  the  preservation  and  protection  of  harbors,  he  may,  and 
.8  hereby,  authorized  to  cause  such  lines  to  be  established,  beyond  which  no  piers  or 
wharves  shall  be  extended  or  deposits  made  except  under  such  regulations  as  may 
>6  prescribed  from  time  to  time  by  him. 

Sec.  13.  That  the  Secretary  of  War  is  hereby  directed,  at  his  discretion,  to  cause 
ixaminations  or  surveys,  or  both,  to  be  made,  and  the  cost  of  Improvement  to  be  esti- 
mated at  the  following  localities,  to  wit :  In  the  States  of— 

ARKANSAS. 

Ouachita  River,  Louisiana  and  Arkansas,  from  its  mouth  to  head  of  navigation,  to 
letermine  the  advisability  and  probable  cost  of  its  permanent  improvement. 

AUkBAMA. 

The  Secretary  of  War  is  hereby  authorised  and  directed  to  cause  a  survey  to  be 
nade  at  the  earliest  practicable  time  for  the  location  of  a  channel  in  and  along  the 
^oosa  River,  in  Alabama,  from  the  rapids  at  Wetnmka  to  connect  with  the  improve- 
nents  already  completed  on  said  river  above  the  Ten  Islands,  and  to  direct  the  engineer 
naking  the  survey  to  report  as  to  the  most  feasible,  economical,  and  suitable  plan 
'or  making  such  improvement. 

Warrior  River  from  Tuscaloosa  to  Deraopolis,  for  deepening  and  widening  the 
ibannel  with  a  view  of  the  easy  transportation  of  coal. 

Sipsey  River,  from  the  Tombigbee  River  at  Vienna  to  Texas,  with  a  view  of  easy 
transportation  of  coal. 

Choetawhatchee,  for  low  water  navigation. 

CALIFORNIA. 

San  Bennaventure  Harbor. 

Eel  River,  entrance  and  inside  bars  to  head  of  navigation. 

Klamath  River,  entrance  and  inside  bars  to  head  ot  navigation. 

San  Simeon  Bay. 

The  Secretary  of  War  is  hereby  directed  to  make  an  examination  and  report  to 
Congress  as  to  the  necessity  for  the  establishment  and  maintenance  of  public  moor- 
ngs  for  the  protection  of  shipping  in  the  open  and  exposed  ports  on  the  northern 
soast  of  California  at  Fort  Ross,  Fish's  Mill,  Fish  Rock,  Shelter  Cove,  Trinidad,  and 
»nch  other  places  as  may  be  deemed  advisable  by  him. 

coNNKCTicrx. 

Mystic  River. 
New  London  Harbor. 

Black  Rock  Harbor,  for  breakwater  to  Pentfield  Reef  and  sopth  from  P'airweath^r 
[aland. 

ARIZONA. 

Colorado  River,  between  Camp  Mojave  and  £1  Dorado  Canon. 
Colorado  River,  between  Camp  Mojave  and  the  point  where  the  boundary-line  be- 
;ween  Nevada  and  Utah  Territory  intersects  said  river. 

DELAWARE. 

Nanticoke  River,  from  Seaford  to  Concord. 
Mahou  River. 
Prime  Hook  Creek. 
Appoqninimuik  Creek. 
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DAKOTA. 

Ice  harbor  »t  or  near  Bisnuu-ck,  on  the  Upper  MioBoari  Btver. 

VLORIDA.       . 

8aiot  Andrew's  Bay. 

Chipola  River,  from  ita  month  to  Harianna. 
Saint  Mark's  River  and  bar  at  Ite  month. 
Ocklawaha  River  from  ite  month  to  Lake  GriflBn. 
Homoeewe  River  and  bar  at  ite  month. 

Chipola  River  from  ita  month  to  Wewahitehka  and  the  <'Cat  OH^"  asi  "be 
Skingh,''  mnning  from  the  Apalachicola  River  to  the  Chipola  Rirer. 
CiTstal  River  and  bar  at  ite  month. 
Alafia  River  and  bar  at  its  month. 
SanwoUBay. 
The  ehannel  between  Tampa  Bay  and  OM  Tampa  Bay. 

GEORGIA. 

Flint  River,  rock  reefii  at  Albany  and  above. 

Savannah  River  above  Angneta  and  between  Angnsta  and  AnderBoaTille. 

Oconee  River. 

Ocmnlgee  River.    Resnrvey. 

INDIAKA. 

Grand  Calnmet  River,  beginning  one-half  mile  cast  of  Hammond,  and  tbeow  otf- 
ward  to  Lake  Michigan. 

For  the  survey  of  a  canal-way  connecting  the  waters  of  Lake  Michigan  witk  tk 
Calnmet  River,  beginning  at  a  point  on  the  Calnmet  River  one  mile  eaet  of  H» 
mond,  Indiana,  and  mnniug  due  north  to  Berry  Lake,  and  thence  along  the  tsiti— 
waters  of  said  Berry  Lake;  thence  northeast  to  Lake  Michigan.  The  sorvej  toctf* 
mate  a  canal  fourteen  feet  deep  and  two  hundred  feet  wide. 

Berry  Lake  forming  a  natural  harbor  of  refuge. 

ILLINOIS. 

Moline  City  Harbor. 
Grand  Calnmet  River. 

Mississippi  River,  the  main  slough  at  Hamilton,  Illinois,  to  the  end  of  aecsnif  i 
good  and  sufficient  steam-bout  landing  at  that  point. 


For  a  snrvey  and  examination  of  the  Mississippi  River  at  and  near  the  hmi* 
Beaver  Island,  at  Clinton,  Iowa,  to  determine  what  is  neceesary  to  remove  the  aW- 
bars  there  formed  and  forming,  so  as  to  make  navigable  and  protect  the  eotnace» 
the  western  channel,  and  the  channel  itself  that  mns  between  Beaver  Island  aadik 
Iowa  shore. 

KENTUCKY. 

Harbor  at  Owensboro. 

Big  Sandy  River  from  Catlettsburgh  to  Pikeville,  on  Louisa  Fork,  and  to  the  Bfi^ 
of  Pond  Cieek  on  Tng  Fork. 

LOUISIANA. 

Bayon  Teche,  from  month  to  Saint  Martinsville. 

Atcbafalaya  River,  from  Berwick's  Bay  to  Gulf  of  Mexico,  to  secnre  a  chansri' 
twenty  feet  depth. 
Mouth  and  Passes  of  Calcasieu  River. 

Bayon  Terrebonne,  for  continuing  dredging  three  miles  above  Hoiima. 
Harbor  of  Baton  Rouge. 
Tangipahoa  River. 

Bavon  Dorcheat,  from  Lake  Bisteneau  to  the  Arkansas  line. 
Tcbefnncta  and  Bogne  Falia. 
Bayou  Chitta. 

Bayou  des  Glaises,  with  a  view  to  establishing  locks. 
Bayon  Saint  John,  from  head  of  navigation  to  Lake  Ponchartraln . 
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Bayoa  Lafbnrche,  flrom  DonaldsonTille  to  Oalf. 

A.mite  River. 

Bayoa  Manohac. 

Bayoa  Teche,  with  a  view  to  patting  in  locks. 

Tiekfaw  River. 

Bayoa  Terrebonne  and  Bayon  Black,  with  the  view  of  opening  a  shorter  water-way 

tween  Mississippi  River  and  Berwick's  Bay,  Texas  and  Mexico. 

MARYLAND. 

Eaetem  Branch  of  Potomac  River. 

Wicomico  River. 

North  East  River. 

Manokin  River. 

Warwick  River. 

Wetypkin  River. 

Chester  River,  between  Crnmpton  and  Jones'  Landing. 

Soath  East  River. 

La  Trappe  River. 

Still  Pond  Harbor. 

Xnckahne  River. 

Sassafras  River. 

Elk  River. 

MASSACHUSBTT8. 

Tannton  River. 

Cohasset  Harbor. 

Weymouth  River. 

Goose  Point  Channel,  Plymonth  Harbor,  to  public  wharf  at  Kingston. 

Weir  River. 

Balem  Harbor,  inelading  Soath  River. 

Beverly  Harbor. 

Cranes  and  Wafers  Rivers  of  Essex  Branch. 

Martha's  Vineyard,  inner  and  enter  harbor  at  Edgarton. 

Stage  Harbor  at  Chatham. 

Westport  Harbor,  and  East  and  West  Branch  of  Westport  River. 

Maiden  River,  as  to  straightening,  widening,  and  deepening  the  channel. 

MISSISSIPPI. 

Oalf  Port  Harbor,  with  a  view  to  obtaining  a  twenty  foot  channel  two  hundred  feet 

ide  to  approach  the  shore  as  near  as  practicable. 

Leaf  River,  fh)m  its  month  to  month  of  Bowie  Creek,  near  the  New  Orleans  and 

ortheastem  Railroad. 

Chlckasahay  River,  fh>m  its  month  to  Enterprise. 

Blnff  Creek,  from  its  moath  to  the  head  of  navigation. 

Tombigbee,  between  Vienna  and  Cotton  Gin,  with  a  view  of  obtaining  continnoaa 

ivigation. 

Bogne  Phalia,  especially  the  part  known  as  the  Narrows,  with  view  to  its  improve- 

ent. 

MINKSSOTA. 

Dnlnth. 

MICHIGAN. 

False  Presque  Isle  Harbor,  Lake  Huron,  for  a  harbor  of  lefnge. 

An  Ores  River,  to  deepen  channel  to  village  of  An  Ores  to  ten  feet  in  depth. 

Black  River,  Lake  Superior,  to  deepen  channel  to  depth  of  sixteen  feet  and  con- 

rncting  a  breakwater. 

Detroit  River,  at  Gross  Point,  to  dredge  channel  now  in  use  to  depth  of  twenty 

et. 

Petoskey  Harbor,  for  breakwater  and  harbor  of  refuge. 

Thunder  Bay  River,  Alpena,  for  sixteen  foot  channel  from  mouth  to  one  mile 

jove. 

Au  Sable  River  at  An  Sable,  with  view  of  twelve  foot  channel  and  breakwater. 

Port  Austin,  for  breakwater. 

Lexington,  for  breakwater. 

Forestville,  for  breakwater. 
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Black  Rivor,  at  Port  Huron,  to  deepen  channel  from  month  to  Grand  Trnk  a> 
road  bridge  to  depht  of  eiffhteen  feet. 

Pine  River,  at  Saint  Clair  City,  to  deepen  channel  from  m6atfa  to  Bolknap't  UA- 
yard  to  depth  of  sixteen  feet. 

Qnanicaasee  River,  to  deepen  channel  from  month  to  village  of  Sebeiraittg  totvaht 
feet. 

Port  Sanilac,  for  harbor  of  refnge. 

Saogatuck  Harbor,  to  obtain  channel  of  navigable  width,  with  a  minimnm  &BfA 
of  fifteen  feet  and  reconstructing  piers. 

Monroe  Harbor,  to  deepen  channel  to  sixteen  feet. 

Grand  River,  from  Grand  Rapids  to  Lake  Michigan:  For  ehannel  of  nailptk 
width,  minimum  depth  of  ten  feet. 

Algonac  on  St.  Clair  River,  with  view  of  uniting  north  and  aoath  chanDebhcCv« 
Clark  and  Harsems  Islands. 

MAINS. 

Monhegan  Island  Harbor. 

Belfast  Harbor. 

Harbor  and  channel  at  Pembroke. 

Union  River  and  Union  River  Bay. 

Harrissecket  River. 

Saint  Croix  River:  Resurvey. 

Medomac  River. 

Pleasant  River,  from  Columbia  Falls  to  its  mouth. 

Kennebnnk  River. 

MISSOURI. 

Clarksville  Harbor. 

Saint  Lfouis  Harbor. 

Grand  River. 

The  Secretary  of  War  is  hereby  authorixed  and  directed  to  canae  a  sorvey  ttb 
made  of  the  Osage  River,  Missouri,  from  its  mouth  up  to  the  first  shoal,  and  fit 
miles  above  the  same,  and  to  report  an  estimat«,  based  on  anch  survey,  of  the  coitiC 
constructing  one  lock  and  dam  within  the  limits  of  said  survey,  and  the  effect  ■!■ 
the  navigation  of  said  river,  of  constructing  said  lock  and  dam. 

Missouri  River  at  Miami. 

lOEW  HAMP8HIBB. 

Cochcco  River,  from  Dover  to  its  mouth. 

The  Secretary  of  War  is  hereby  authorized  and  directed  to  caase  a  survey  to  b 
made  of  the  Hampton  River  in  New  Hampshire,  and  to  direct  the  encineer  makJac 
the  survey  to  report  as  to  the  most  feasible,  economical,  and  suitable  pGui  fi>r  tmpivr- 
ing  the  same. 

KEW  MKXICO. 

Rio  Grande  River,  from  Embudo  to  El  Paso,  Texas. 

NSW  TORE. 

Water-way  around  Niagara  Falls,  of  capacity  and  facilities  sufficient  to  float  wet- 
chant  ships  and  ships  of  war  of  modem  build,  drawing  twenty  feet  of  water,  w' 
water-way  to  commence  in  a  navigable  part  of  Niagara  River,  in  Niasara  Comity,  tf 
or  near  Tonawanda,  and  to  end  in  the  navigable  waters  of  said  river  below  said  Mi 
or  in  navigable  waters  connected  therewith.  For  the  purposes  hereof  the  Seeistfl? 
of  War,  in  his  discretion,  may  take  into  consideration  and  revise  the  sanreys  aodMb- 
niatesof  such  a  water-way  heretofore  made  by  Brevet  Colonel  C.  £.  Blunt,  of  tli 
United  States  Corps  of  Engineers,  in  compliance  with  a  Joint  resolntion  of  the  0» 
gresB  approved  March  twenty-second,  eighteen  hundred  and  sixty-asTen. 

Plattsburgh :  For  extension  of  three  hundred  feet  on  north  end  of  the  break 

Fort  Pond  Harbor,  Montauk. 

East  Rockaway  Creek,  Long  Island. 

Brown's  Creek,  Saysville. 

Port  Jefferson  Inlet. 

Wappinger's  Creek,  from  Wappinger's  Falls  to  its  month. 

Tarry  town  Harbor. 

East  Rockaway  Creek. 

Salmon  River,  from  railroad  bridge  at  Fort  Covington  to  the  intematiottal  lii 
with  a  view  of  deepening  the  channel  to  seven  feet. 
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Black  River  from  Brownyille  to  Lake  Ontario. 

Cape  Vincent  Harbor,  to  establinh  a  breakwater. 

Shoals  between  the  Sister  Islands  and  the  cross-over  light  in  Saint  Lawrence. 

Larchmont  Harbor. 

A  sbip  channel  between  Jersey  City  and  Ellis  Island. 

Harbor  of  refuge  at  Frontberg,  on  the  south  shore  of  Lake  Ontario. 

Genessee  River,  from  a  point  sonth  of  the  present  harbor  and  above  the  Tillage  of 
Charlotte,  extending  southerly  a  distance  about  three  thousand  feet. 

Channel  connecting  Irondequoit  Bay  with  Lake  Ontario,  for  harbor  of  refnge  at 
Irondeqooit  Bay. 

Harbor  at  Trontberg. 

Harbor,  mouth  of  Salmon  River,  Lake  Ontario. 

Lake  George,  with  view  of  placing  buoys  and  improving  channel. 

The  East  Kiver,  with  the  view  to  the  removal  of  a  ledge  of  rooks  in  the  same,  from 
the  foot  of  Broome  street  to  the  foot  of  Twenty-third  street  in  New  York  City.  This 
Bnrvey  to  be  made  notwithstanding  any  other  survey  heretofore  made. 

NEW  JSBSBY. 

Alloway  Creek. 

Little  Salem  Creek. 

Hackensack  River,  from  the  lower  bridge  at  the  town  of  Hackensack  to  the  Erie 
Railway  Bridge. 

From  the  pier  Lithe  to  the  main  channel,  a  distance  of  about  sixteen  hundred  and 
fifty  feet,  and  seven  hundred  feet  north  by  northeast  from  Ellis  Island  for  a  ship 
channel  or  basin  between  the  deep  water  of  Hudson  River  and  Ellis  Island. 

NORTH  CAROLINA; 

Trent  River,  to  upper  Quaker  bridge. 

Fishing  Creek. 

Shallotte  River. 

Swift  Creek. 

White  Oak  River 

North  East  River  (Cape  Fear). 

Waterway,  between  New  River  and  Swansboro. 

Mackey's  Creek. 

Pasquotank  River,  above  the  month  of  Turner's  Cut. 

Cape  Fear  River,  North  Carolina,  from  Wilmington  to  the  ocean,  with  an  estimate 
of  the  cost  of  its  improvement,  with  a  navigable  channel  twenty  feet  deep  at  mean 
low  water. 

Ocracoke  Inlet. 

Tar  River,  from  Tarboro  to  Rocky  Monnt. 

OHIO. 

Conneaut  Harbor,  for  deepening  and  widening  channel. 
Cowles  Creek  or  Geneva. 
Mouth  of  Chagrin  River,  near  Willoughby. 
Mnskiogum  River,  from  Zanesville  to  Dresden. 

OREGON. 

Siuslaw  River  and  bar. 

Clackamas  River. 

Tualatin  River. 

The  Secretary  of  War  is  authorized  and  directed  to  appoint  a  board  of  three  en- 
gineers from  the  United  States  Army  whose  duty  it  shall  be  to  thoroughly  examine 
the  obstructions  to  navigation  in  the  Columbia  River  at  The  Dalles  and  Celilo  Falls, 
and  at  Three  and  Ten  Mile  Rapids,  and  to  report  to  the  Secretary  of  War,  on  or  before 
the  first  Monday  in  December  next,  as  to  the  feasibility  and  advisability  of  overcom- 
ing such  obstructions  by  means  of  a  boat-railway  at  The  Dalles  and  Celilo  Falls^  and 
by  widening,  to  a  navigable  status  for  large  tonnage  river  boats,  the  channel  of  said 
river  at  Three  and  Ten  Mile  Rapids,  accompanied  by  careful  and  detailed  plans,  with 
estimates  of  the  cost  and  a  statement  as  to  the  nsefulness  of  such  improvements  to 
navigation  and  of  their  relations  and  value  to  commerce ;  and  said  board  shall  also 
report,  at  the  same  time,  as  to  any  other  plan  or  project  for  overcoming  said  obstruc- 
tions at  said  points,  whereby  said  obstructions  to  navigation  may  be  removed,  which 
In  the  judgment  of  said  board  may  be  deemed  either  more  desirable  than  the  above  or 
iForthy  pf  ponsideratioi^  l>y  the  Sepr9t»ry  of  War  and  Congress,  and  shall  report  de- 
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tailed  plans,  with  estimates  of  the  cost  of  sach  proposed  improvenieDt  or  iIttprBf^ 
ments,  and  as  to  their  relations  to  commerce  and  usefulness  to  navi^iion ;  and  M. 
boa^  shall  repoiii  which  of  said  projects  is  by  it  deemed  most  advisable.  Ao4  tfe 
Secretary  of  War  shall  transmit  said  reiiort  to  Congress,  at  its  next  aession,  vitb  fe 
own  views  and  those  of  the  Chief  of  Engineers  of  the  United  States  Army  therm: 
and  the  sum  of  fifteen  thousand  dollars,  or  so  much  thereof  as  may  be  neoesMiy,  n 
liereby  appropriated  to  defray  the  cost  of  making  said  examination  and  survej  afri 
the  expenses  of  said  board. 

Nebalem  Bay  and  bar. 

Young's  River  and  it>s  tributary  Klaskuine  River. 

Umpqna  River,  in  the  State  of  Oregon ;  separate  surveys  and  eatimatea  to  benal^, 
lirst,  of  that  portion  of  such  river  between  Scottsburgh  and  the  moatb;  and  ■eooai 
of  that  portion  between  Soottsburg  and  Hart's  Rapids,  near  Elkton. 

SOUTH  CAROLUTA. 

Broad  and  Saluda  River,  above  Columbia. 

Beaufort  River,  from  a  point  three  miles  south  of  the  town  of  Beaufort  tbroagit  ti 
Coosaw  River,  with  view  to  its  improvement,  especially  at  Brickyard. 

Ashepoo  River,  from  the  Charleston  and  Savannah  Railroad  brid^^e,  aiz  miles  4ovii 
the  river,  with  view  to  removing  obstructions  and  shoals  caused  by  annken  vesi^ 

Connect  North  Edisto  and  South  Edisto  Rivers  by  Saint  Pierre  River  and  Soetk 
Creek. 

Savannah  River,  as  to  whether  the  damage  to  the  Yernezobie  Freshet  Bank  in  ei|;hft- 
een  hundred  and  eighty-seven  was  oanaea  by  the  work  at  cross-tides,  and  whette 
the  maintenance  of  said  bank  is  essential  to  the  success  of  the  work  at  cnM»-tidtt. 
and  what  will  be  the  cost  of  so  constructing  said  bank  as  to  confine  the  water  of  nid 
river  to  its  bed. 

Owendaw  and  Wando  Rivers  and  other  waters  and  water-routes  connecting  BalTi 
Bay  and  tbe  harbor  of  Charleston. 

Socastee  Creek  from  its  entrance  into  Waccamaw  River  to  the  bridge  at  jnc^fr 

Combahee  River :  Examine  whether  the  breaking  of  Bull  River  Into  Combat 
River  near  the  head  of  Bull  River  will  ii^ure  the  navigation  of  Combahee  Rivsi^  mi 
report  a  plan  for  obstructing  said  breaks  and  the  cost  thereof. 

TEXAS. 

For  removal  of  rafb  on  Guadaloupe  River. 

Mouth  of  Caney  Creek,  where  it  empties  in  Matagorda  Bajr* 

Removal  of  bar  at  mouth  of  Cedar  Bayou  where  it  empties  into  Galveston  B^. 

TENNESSEE. 

Lower  Cumberland  River,  from  Nashville  to  mouth,  to  ascertain  if  necessary  to  a 

tablish  locks  and  dams. 

RHODE  ISLAND. 

Fishing  Place  Cove,  near  Seaconnet  Point,  with  view  to  constmcting  a  hiei 
water. 

Cove  near  southeast  extremity  of  Coaster's  Harbor  Island,  and  water-way  betvw 
said  island  and  Rhode  Island,  with  a  view  to  deepening  the  water-way  and  ramoroi 
obstructions. 

Entrance  to  Point  Judith  Pond,  west  of  Point  Judith,  with  a  view  ofeataUltahav 
harbor  of  refuse. 

Coast  near  life-saving  station^  East  Point  Judith,  with  a  view  to  conatraoli^ 
'  breakwater. 

Greenwich  Bay,  to  deepen  water  on  the  bar  at  Long  Point. 

For  a  survey  of  Narragansett  Bay  at  the  mouth  of  ^rrow  River  with  a  view  sf  ca 
structing  a  breakwater. 

TERMONT. 

Swanton  Harbor,  as  to  what  changes  are  necessary  in  pressQt  impTovementa. 

VIBGINIA. 

Qaantico  Creek. 
Oocoquan  Creek. 
Acquia  Creek. 
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Chiokahominy  Creek. 
Onancoek  Har1>or. 
Haiupton  Creek  and  Bar. 

For  catting  of  Hospital  Point  and  giving  a  depth  of  twenty-five  feet  and  an  addi- 
tional width  of  two  hnndred  feet. 
Chuckatnck  Creek. 
Bennett's  Creek. 
Ware  River. 
Hull  Creek. 
Occobannock. 

lioanoke  River,  between  Clarksville  and  Eaton  Falls. 
Hunting  Creek,  at  its  month. 

Harbor  of  Cape  Charles  City  and  approaches  by  Cheuton  Inlet. 
Chincoteagne  Inlet,  for  purposes  of  a  breakwater. 
Machodac  River. 
Nassowaddox  River. 
The  channel  crossing  the  Potomac  firom  Alexandriai  Virginia,  to  the  Maryland  side. 

ZnCW  YORK. 

Great  Chazy  River  from  its  month  on  Lake  Champlain  to  Champlain  Village^ 

WEST  VIBGINIA. 

Cheat  River. 

Monoogahela  River  above  upper  dam. 

Great  Caoapan. 

South  Branch  of  the  Potomac  River. 

WASHINOTON  T1SBRITORY. 

Upper  Columbia  River,  between  Wallula  and  British  line. 
North  Palouse  River. 

WISCONSIN. 

Centreville  Creek,  Manitowoc  County. 

Racine  Harbor,  enlarging  and  deepening  channel. 

Kenosha  Harbor,  for  refoge. 

Harbor  at  month  of  Fond  du  Lac  River,  in  Lake  Winnebago. 

Oconto  Harbor,  channel  sixteen  feet  deep  and  seventy-five  feet  wide  from  piers  to 
first  contour  in  river  at  Spies  Slough. 

For  a  survey  of  Minnesota  Point,  at  Superior,  at  the  west  end  of  Lake  Superior, 
to  ascertain  what,  if  anything,  should  be  done  to  preserve  the  same  from  the  inroads 
of  the  Lake,  and  for  the  protection  of  the  harbor,  together  with  the  cost  thereof. 

Menomonee  Harbor,  from  the  waters  of  Green  Bay  to  N.  Ludington  and  Company's 
mill*  Wisconsin,  for  a  channel  sixteen  feet  deep  and  two  hundred  feet  wide. 

Sec.  14.  For  examinations,  surveys,  and  contingencies,  and  for  incidental  repairs, 
for  which  there  is  no  special  appropriation,  for  rivers  and  harbors,  one  hundred  and 
fifty  thousand  dollars:  Provided,  That  no  survey  shall  be  made  of  any  harbors  or 
rivers  until  the  Chief  of  Engineers  shall  have  directed  a  preliminary  examination  of 
the  same  by  the  local  engineer  in  charge  of  the  district,  or  an  engineer  detailed  for 
the  purpose ;  and  such  local  or  detailed  engineer  shall  report  to  said  Chief  of  En- 
gineers, whether,  in  his  opinion,  said  harbor  or  river  is  worthy  of  Improvement,  and 
shall  state  in  such  report  fully  and  particularly  the  facts  and  reasons  on  which  he 
bases  such  opinion.  Including  the  present  and  prospective  demands  of  commerce ;  and 
it  shall  be  the  duty  of  the  Chief  of  Engineers  to  direct  the  making  of  such  survey, 
if,  in  his  opinion,  the  harbor  or  river  proposed  to  be  surveyed  be  worthy  of  improve- 
ment by  the  General  Government;  and  he  shall  report  to  the  Secretary  of  War  the 
facts,  aud  what  public  necessity  or  convenience  may  be  subserved  thereby,  together 
with  the  full  reports  of  the  local  en<;inoer :  And  provided  further.  That  the  Goveru- 
niont  shall  not  be  deemed  to  have  entered  upon  any  project  for  the  construction  or 
improvement  of  any  waterway,  harbor  or  canal  mentioned  in  this  act  unless  or  until 
the  work  of  construction  shall  have  been  actually  appropriated  for.  Said  reports  of 
preliminary  examinations  and  surveys  shall  bo  made  to  the  House  of  Representatives, 
and  are  hereby  ordered  to  be  printed  when  so  made. 

Received  by  the  President  July  .31,  ISdti, 

[Note  by  tub  Department  of  State. — The  foregoing  act  having  been  pre- 
aented  to  the  President  of  the  United  States  for  his  approval,  and  not  havmg  been  ce* 
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turned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  time  pn- 
scribed  by  the  Constitution  of  the  United  States,  has  become  a  law  witbont  la 
approval.] 


AN  ACT  to  anthorize  the  Kontacky  Book  6aa  Company  to  lay  condait  pipoe  acnMS  the  Ohio  laOril 

Riven. 

Be  it  enacted  by  the  Senate  and  House  of  Sepreseniatives  of  the  United  Staie9  of  Amer- 
ica in  CongresB  aseembledf  That  the  assent  of  Congress  is  hereby  given  to  the  Keotnckj 
Rock  Gas  Company  to  lay  pipes  for  conducting  natural  gas,  petroleum,  or  salt  vatv 
across  the  Ohio  River  and  Salt  River,  at  such  points  as  may  be  deemed  neceMtfj. 
between  the  lower  boundary  of  Bradenburgh,  in  Meade  County,  Kentnck j,  and  tbr 
upper  boundary  of  Louisville,  in  Jefferson  County,  Kentucky  :  Prorided^  That  mA 
pipes  be  laid  upon  or  beneath  the  bed  of  the  river  and  in  such  manner  as  not  to  in- 
terfere with  navigation,  and  under  the  supervision  of  the  Secretary  of  War. 

Approved,  August  13,  1^88. 


AN  ACT  to  authorize  the  Winona  and  Sonthwestem  BaOway  Company  to  build  a  brid|{e  ai 
MiflfllMippi  River  at  Winona,  Minneeota. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Bepresentatives  of  the  United  Stales  of  A 
in  Congress  assembled.  That  the  Winona  and  Southwestern  Railway  Company,  a  cor- 
poration duly  created  and  existing  under  the  laws  of  the  State  of  Minnesota,  its  wx- 
cessors  or  assigns,  be,  and  they  are  hereby,  authorized  to  construct  and  maint%io  a 
bridge,  and  approaches  thereto  over  the  Mississippi  River,  from  any  ]K>int  within  tiie 
present  city  limits  of  the  city  of  Winona,  in  the  State  of  Minnesota,  to  the  opposite 
shore  of  said  river,  in  the  State  of  Wisconsin.  Said  bridge  shall  be  constructed  to 
provide  for  tbe  passage  of  railway  trains,  and  at  the  option  of  said  corporatioo,  it» 
successors  and  assigns  may  be  so  constructed,  to  provide  for  and  be  used  also  for  ^ 
passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of  animals,  and  for  fiMt- 
passeugers,  for  such  reasonable  rates  or  tolls,  to  be  fixed  by  said  company,  its  suc- 
cessors or  assigns ;  and  the  Secretary  of  War  shall  have  the  right,  from  time  to  time, 
to  revise,  prescribe,  and  determine  such  rates  of  toll. 

Sec.  2.  That  any  bridge  built  under  the  provisions  of  this  act  may,  at  the  option  d 
the  company  building  the  same,  bo  built  as  a  draw-bridge  or  with  unbroken  continu- 
ous spans :  Providedy  That  if  said  bridge  shall  be  constructed  as  a  drsw-brldge,  tke 
same  shall  bo  constructed  as  a  pivot  draw-bridge,  with  a  draw  over  the  main  channci 
of  the  river  at  an  accessible  and  navigable  point,  and  with  spans  giving  a  clear  width 
of  water-way  of  not  less  than  two  hundred  feet  on  each  side  of  the  central  or  piv•^ 
pier  of  the  draw,  and  the  next  adjoining  span  or  spans  to  the  draw  shall  ipve  a  clear 
width  of  water-way  of  not  less  than  three  hundred  and  fifty  feet ;  and  every  part  d 
tbe  superstructure  shall  give  a  clear  headroom  of  not  less  than  ten  feet  above  exticntr 
high  water-mark :  Provided,  That  all  spans  shall  be  so  located  as  to  afford  the  greatest 
possible  accommodation  to  the  river  traffic,  and  a  draw  shall,  if  practicable,  be  h- 
cated  next  or  near  shore :  Provided  aZ«o,  That  in  case  of  a  low  bridge  if  the  physieil 
characteristics  of  the  locality  so  require  and  the  interests  of  navigation  be  not  injorod 
thereby,  the  length  of  the  fixed  spans  or  the  number  of  draw  openings  may  be  xv^need: 
Provided  also,  That  for  any  two  adjacent  draw-openings  of  two  hundred  feet  each,  ov 
draw-opening  of  three  hundred  feet  may  be  substituted  if  the  interests  of  navigaCiM 
be  not  injur^  thereby ;  and  not  less  than  ten  feet  above  extreme  high  water  maii. 
and  the  piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  river  where  ssd 
bridge  shall  be  erected :  And  provided  also,  That  said  draw  shall  be  opened  prompter 
upon  reasonable  signal  for  the  passage  of  boats,  except  when  trains  are  passing  onr 
the  draw,  but  in  no  case  shall  unnecessary  delay  occur  in  opening  the  said  draw  dsr- 
iog  or  after  the  passage  of  trains :  And  provided  further,  That  if  any  bridge  boilt  under 
tbe  provisions  of  this  act  shall  be  constructed  with  unbroken  continuous  spao^ts 
shall  have  one  or  more  channel  spans,  each  having  not  less  than  three  hundred  ae4 
fifty  feet  clear  channel-way,  and  not  less  than  fifty-five  feet  clear  head  room  abo«T 
high  water  mark,  and  the  clear  head  room  under  other  than  channel  spans  mi^  W 
less  than  fifty-fi ve  teet :  Provided,  That  no  part  of  the  superstructure  of  sacb  spttf 
shall  give  a  less  head  room  than  ten  feet  above  high  water  mark :  And  provided  fmr^ttr. 
That  the  interests  of  navigation  be  not  injured  by  such  reduction  in  height;  and  tbe 
piers  of  said  bridge  shall  be  parallel  with  the  current  of  the  said  river,  and  the  mm 
span  shall  be  over  the  main  channel  of  said  river,  and  give  a  clear  width  of  watr^ 
way  of  not  less  than  three  hundred  and  fifty  feet. 

Sec.  3.  That  the  company  constructing  a  bridge  under  the  provisions  of  this  m( 
be,  and  they  are  hereby,  authorized  to  lay  on  or  over  said  bridge  a  railroad  track  or 
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tracks  for  the  more  perfect  connection  of  any  railroad  or  railroads  that  are  or  shall 
be  constrncted  to  said  riyer  on  either  or  both  sides  thereof,  at  or  opposite  the  point 
of  location  of  said  bridge,  under  the  limitations  and  conditions  herein :  Provided, 
That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river,  beyona 
what  is  necessary  in  order  to  carr^  into  effect  the  rights  and  privileges  hereby  granted ; 
aid  in  case  of  any  litigation  arising  from  any  obstrnction  or  alleged  obstruction  to 
the  free  navigation  of  said  river,  the  cause  may  be  tried  before  the  circuit  court  of 
the  United  States  in  and  for  any  district  in  which  any  portion  of  said  bridge  or 
obstraction  touches. 

Sec.  4.  That  anv  bridge,  constructed  under  this  act,  and  according  to  its  limita- 
tions, shall  be  a  lawful  structure,  and  bhall  be  known  as  a  post  route,  and  the 
same  is  hereby  declared  to  be  a  post-route,  upon  which  also  no  higher  charges 
shall  be  made  for  the  transmission  over  the  same  of  the  mails,  the  troops,  and  tne 
muDitions  of  war  of  the  United  States,  or  for  passengers  or  freight  passing  over  said 
bridge,  than  the  rate  per  mile  paid  for  transportation  over  the  railroads  and  pub- 
lic highways  leading  to  said  bridge;  and  equal  privileges  in  the  use  of  aaid  bridge 
shall  be  granted  to  all  telegraph  companies;  and  the  United  States  shall  have  the 
rlfi'ht  of  way  for  postal-telegraph  purposes  across  said  bridge. 

Sec.  5.  That  all  railways  desiring  to  use  said  bridge  shall  have  and  be  entitled  to 
equal  rights  and  privileges  in  the  passage  of  the  same,  and  in  the  use  of  the  ma- 
chinery and  fixtures  thereof,  and  of  all  the  approaches  thereto,  under  and  upon  snch 
terms  and  conditions  as  shall  be  prescribed  by  the  Secretary  of  War,  upon  hearing 
the  allegations  and  proofs  of  the  parties  in  case  they  shall  not  agree. 

Sec.  o.  That  the  structure  herein  authorized  shall  be  built  and  located  under  and 
subject  to  such  regulations  for  the  secnrity  of  the  navigation  of  said  river  as  the  Sec- 
retary of  War  shall  prescribe;  and  to  secure  that  object  the  said  company  or  corpo- 
ration shall  submit  to  the  Secretary  of  War,  for  his  examination  and  approval,  a 
design  and  drawing  of  the  bridge  and  map  of  the  location,  giving,  for  the  space  of 
one  mile  above  and  one  mile  below  the  proposed  location,  the  topography  of  the  banks 
of  the  river,  the  shore  lines  at  high  and  low  water,  the  direction  and  strength  of  the 
current  at  all  stages,  and  the  soundings,  accurately  showing  the  bod  of  the  stream, 
the  location  of  any  other  bridge  or  bridges,  and  shall  furnish  snch  other  informa- 
tion as  shall  bo  required  for  a  full  and  satisfactory  understanding  of  the  subject:  and 
until  the  said  plan  and  location  of  the  bridge  are  decided  hy  the  Secretary  of  War  to 
be  such  as  will  not  materially  a£fect  the  interests  of  navigation,  the  bridge  shall  not 
be  commenced  or  bnilt;  and  should  any  change  be  made  in  the  plan  of  said  bridge 
during  the  progress  of  construction,  snch  change  shall  be  subject  to  the  approval  of 
the  Secretary  of  War ;  and  the  said  bridge  shall  be  constructed  with  sucn  aids  to 
the  passage  of  said  bridge,  in  the  form  of  booms,  dikes,  ^iers,  or  other  suitable 
and  proper  structures  for  confining  the  flow  of  water  to  a  permanent  channel,  and  for 
the  guiding  of  rafts,  steam-boats  and  other  water  craft  safely  through  the  draw  and 
raft  spans,  as  the  Secretary  of  War  shall  prescribe  and  order  to  be  constrncted  and 
maintained  at  the  expense  of  the  company  owning  said  bridge ;  and  the  said  struct- 
ure shall  be  at  all  times  so  kept  and  managed  as  to  offer  reasonable  and  proper  means 
for  the  passage  of  vessels  through  or  under  said  structure ;  and  for  the  safety  of  ves- 
sels passing  at  night  there  shafi  be  displayed  on  said  bridge,  from  the  hours  of  sun- 
set to  sunrise,  such  lights  as  may  be  prescribed  by  the  Light  House  Board ;  and  the 
said  stroctnre  shall  be  changed,  or  removed  at  the  cost  and  expense  of  the  owners 
thereof,  from  time  to  time,  as  the  Secretary  of  War  may  direct,  so  as  to  preserve  the 
free  and  convenient  navigation  of  said  river ;  and  the  authority  to  erect  and  con- 
tinue said  bridge  shall  be  subject  to  revocation  and  modification  by  law  when  the 
public  good  shall,  in  the  judgment  of  Congress,  or  the  Secretary  of  War,  so  re- 
quire, without  any  expense  or  charge  to  the  United  States. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  authorized  be  not  commenced  within  two  years  and  completed  within  fous 
years  from  the  date  thereof. 

Sec.  8.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 
Approved,  August  13, 1888. 


AN  ACT  for  improving  the  moathof  the  Brazos  River,  Texas. 

Be  it  ouietedhif  the  Senate  and  House  of  Sepresentativea  of  the  United  States  of  America 
in  Congress  assembled,  That  the  Brazos  Kiver  Channel  ana  Dock  Company,  a  corpora- 
tion organized  under  and  by  virtue  of  the  laws  of  the  State  of  Texas,  be,  and  are 
hereby  authorized,  on  the  conditions  hereinafter  mentioned^  to  construct,  own,  and 
oi>erate  such  permanent  and  sufficient  Jetties  and  such  auxiliary  works  as  are  neces- 
sary to  create  and  permanently  maintain,  as  hereinafter  set  forth,  a  navigable  chan- 
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nel  at  tho  mouth  of  the  Brazos  River,  Texas,  between  said  river  and  the  Galf  of 
Mexico,  and  so  far  into  the  main-laud  and  between  the  banks  of  the  said  Brazos  RiT«r 
as  may  bo  necessary  to  reach  a  place  that  will  afford  security  from  storms,  swells, 
cyclones,  aud  tidal  waves,  for  the  purposes  of  furnishing  the  vessels  and  boats  adapted 
to  the  purpose  facilities  for  navigation  in  and  along  the  entire  length  of  said  channel, 
charging  and  collecting  such  toll  therefor  as  may  be  prescribed  by  the  regalationsthat 
may  be  made  b^  the  Secretary  of  the  Treasury  or  the  United  States  in  conformity 
with  the  laws  ot  tho  United  States ;  and  for  that  purpose  they  may  constrnci,  in  the 
river,  and  likewise  in  the  Gulf  of  Mexico,  such  walls,  jetties,  dikes,  levees,  and  other 
structures,  and  employ  such  boats,  rafts,  aud  appliances  as  they  may,  in  the  proseco- 
tiou  of  said  work,  deem  necessary :  Provided,  That  no  such  structures  or  means  em- 
ployed shall  hinder,  delay,  or  materially  interfere  with  the  free  navigation  in  said 
river  or  between  said  river  and  tho  Gulf  of  Mexico  ;  aud  to  protect  their  said  works. 
they  may  build  and  maintain  such  levees  or  embankments  as  may  be  necessary  to 
secure  their  permanency  along  tho  banks  of  said  Brazos  River ;  and  said  Brazos  River 
Channel  and  Dock  Company  shall  hold  the  United  States  harmless  from  any  damages 
that  may  accrue  to  any  person  or  persons  by  overflow  or  otherwise  caused  by  tho  con- 
struction of  said  walls,  Jetties,  dikes,  levees,  and  other  works  constrncted  by  said 
company:  ProncZed /tfi't/ter.  That  unless  the  construction  of  the  proposed  work  shall 
be  substantially  commenced  within  one  year  from  date  of  the  approval  of  this  act, 
and  prosecuted  with  due  diligence,  the  provisions  contained  herein  in  relation  to  the 
said  improvement  shall  be  null  and  void;  aud  unless  the  said  Brazos  River  Channel 
and  Dock  Company  shall  secure  a  navigable  depth  of  twelve  feet  of  water  from  a 
point  in  the  river  so  far  as  may  be  necessary  to  reach  a  place  that  will  afford  secnrity 
from  storms,  swells,  cyclones,  aud  tidal  waves,  abovo  its  mouth  and  extending  from 
said  point  to  a  depth  of  twelve  feet  in  the  Gulf  of  Mexico,  ontside  of  the  present  bar, 
within  three  years  after  the  date  of  the  approval  of  this  act,  Congress  may  revoke  the 
privileges  herein  granted  in  relation  to  said  improvement.  And  Congress  may  re- 
voke the  provisions  herein  granted  in  relation  to  said  improvement,  unless  the  said 
Brazos  River  Channel  and  Dock  Company  shall,  after  securing  twelve  feet  of  water, 
secure  an  additional  depth  of  not  less  than  two  feet  during  each  succeeding  year  then- 
after;  until  eighteen  feet  shall  have  been  secured;  and  in  case  said  Brazos  River 
Channel  and  Dock  Company  shall  fail  to  comply  with  the  foregoing  conditions  as  to 
depth  of  water,  and  time,  for  any  period  of  twelve  months  in  excess  of  thetimefissd, 
as  aforesaid,  then  the  privileges  herein  granted,  in  relation  to  said  improvements 
shall  absolutely  become  null  and  void  without  action  by  Congress. 

Sec.  2.  That  the  works  of  improvement  in  the  said  Brazos  River,  from  the  month 
of  said  river  to  the  point  described  in  section  one  of  this  act,  shall  consist  of  the  con- 
struction of  dikes,  wing-dams,  levees,  embankments,  and  dredging  or  other  means 
which  may  be  considered  by  said  Brazos  River  Channel  and  Dock  Company  neces- 
sary for  obtaining  a  depth  of  eighteen  feet  of  water  between  the  month  of  said  river 
and  said  point  described  in  section  one  of  this  act ;  and  that  the  said  Brazos  River 
Channel  and  Dock  Company  may,  if  they  shall  decide  it  best  for  the  interests  of  navi- 
gation, change  the  course  of  said  river  at  tho  sharp  bend  In  said  river  between  the 
mouth  of  said  river  and  the  said  point  described  in  section  one  of  this  act,  but  io 
making  such  change  the  channel  shall  be  made  of  sufficient  depth  and  width  to  re- 
oeive  the  volume  of  said  river  without  disturbance  of  its  regimen. 

Sec.  3.  That  if  at  any  time  during  the  construction  of  said  Jetties  and  nnxiliaiy 
works,  or  after  said  jetties  and  auxiliary  works  shall  have  been  completed,  and  said 
channel  of  eighteen  feet  in  depth  has  been  obtained,  the  United  States  shall  have  the 
right  to  pay  the  said  Brazos  River  Channel  and  Dock  Company  the  value  of  their 
jetties  aud  other  works  constructed  under  and  by  the  authority  granted  to  said  com- 
pany by  the  State  of  Texas  as  well  as  by  the  authority  of  this  act,  and  on  snch  pay- 
ment being  made  by  the  United  States  all  right  to  said  franchises  and  works  on  the 
part  of  said  Brazos  River  Channel  and  Dock  Company  shall  cease. 

Sec.  4.  That  Congress  may  at  any  time  alter,  amend  or  repeal  this  act. 

Received  by  the  Fresident  August  9,  1883. 

[Note  by  the  Department  op  State.— The  foregoing  act  having  been  pre- 
sented to  the  President  of  the  United  States  for  his  approval,  and  not  having  bees 
returned  by  him  to  the  house  of  Congress  in  which  it  originated  within  the  tias 
prescribed  by  the  Constitution  of  the  United  States,  has  become  a  law  witboat  hu 
approval.] 


AN  ACT  to  ftuthorize  the  conBtmotion  and  operation  of  a  atrMt-ratlwav  and  wagon  bridge  acTMi  tte 
Rio  Grande,  between  the  city  of  £1  Paso,  Texas,  and  Paso  del  Korte^  MoxIcol 

Be  it  enacted  hy  the  Senate  and  Rouee  of  RepreeentaHves  of  the  United  Statee  o/Am§rk* 
in  Congreea  aeeemhled,  That  the  consent  of  Congress  is  hereby  ffiven  to  the  Santa  Fi 
Street  Railway  Company,  a  corporation  organized  and  createa  under  and  by  Tirtat 
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of  the  laws  of  the  State  of  Texas,  to  construct,  own,  maintain  and  operate  a  street- 
railway  and  wagon  bridge  across  the  Rio  Grande,  between  the  city  of  £1  Paso,  in  the 
State  of  Texas,  and  Paso  del  Norte,  State  of  Chihuahau,  Mexico,  at  snch  point  as  may 
be  most  convenient  to  said  corporation  to  unite  and  connect  a  street  railway  to  be 
poustructed  by  it  in  the  said  city  of  £1  Paso  with  any  street  railway  that  may  be  con- 
structed by  any  person,  persoos  or  company  in  said  Paso  del  Norte ;  and  to  build  and 
lay  on  and  across  said  bridge  ways  for  the  passage  of  animals,  foot-passengers,  and 
vehicles  of  all  kinds,  and  for  the  transit  of  freight,  goods,  wares  and  merchandise,  for 
which  said  corporation  may  charge  a  reasonable  toll,  wnich  charse  shall  be  subject 
to  revision  and  regulation  from  time  to  time  by  the  Secretary  of  War. 

Sec.  2.  That  said  bridge  shall  be  built  of  good,  substantial  material,  and  of  such 
strength  and  dimensions  as  may  be  sufficient  to  render  the  passage  of  all  such  vehi- 
cles,'animals  and^persons  as  are  herein  mentioned  perfectly  safe  at  any  and  all  times. 

Sec.  3.  That  said  bridge  shall  not  interfere  with  the  free  navigation  of  said  river, 
and  in  case  of  any  litigation  arising  from  an  obstruction  or  an  alleged  obstruction  to 
the  free  navigation  thereof,  caused  or  alleged  to  be  caused  by  said  bridge,  the  case 
may  be  tried  before  the  circuit  or  district  court  of  the  United  States  for  the  State  in 
which  any  portion  of  said  bridge  may  be  situated. 

Sec  4.  That  equal  privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  tele- 
g;raph  companies,  and  the  United  States  reserves  the  right  for  the  establishment  of  a 
postal  telegraph  across  said  bridge. 

Sec.  5.  That  the  consent  of  the  State  of  Chihuahua,  United  St<ates  of  Mexico,  and 
}f  the  proper  authorities  of  the  Republic  of  Mexico  shall  have  been  obtained  before 
said  bridge  shall  be  built  or  commenced. 

Sec.  6.  That  unless  the  construction  of  said  bridge  be  commenced  within  one  year 
ind  finished  within  three  years  from  the  date  of  the  passage  of  this  act,  the  provis- 
ions of  this  act  shall  be  null  and  void. 

Sec.  7.  That  Congress  reserves  the- right  to  withdraw  the  authority  and  power  con- 
ferred by  this  act,  in  case  the  free  navigation  of  said  river  shall  at  any  time  be  sub- 
itantially  or  materially  obstructed  by  said  bridge,  or  for  any  other  reason,  and  to 
lirect  the  removal  or  necessary  modifications  thereof  at  the  cost  and  expense  of  the 
>wner8  of  said  bridge ;  and  Congress  may  at  any  time  alter,  repeal,  or  amend  this  act. 

Approved,  September  6, 1888. 

IK  ACT  declaring  that  oertain  water  reserve  lands  in  the  State  of  Wisconsin  are  and  have  been  sab- 
Jeot  to  the  providons  of  the  act  of  Congress  entitled  "An  act  granting  to  railroads  the  right  of  wav 
throagh  the  pnblio  lands  of  the  United  States,"  approved  March  third,  eighteen  hundred  and  seventy- 
five. 

Be  it  enacted  by  the  Senate  artd  House  of  Jteprea^tatives  of  ike  United  Slatee  of  America 
n  Congress  assemhledf  That  all  lands  in  the  State  of  Wisconsin  described  in  and  with- 
irawn  from  sale  by  the  proclamations  of  the  President  of  the  United  States  issued 
f  arch  twenty-second,  eighteen  hundred  and  eighty,  April  fifth,  eighteen  hundred  and 
lighty-one,  and  November  twenty-eighth,  eighteen  hundred  and  eighty-one,  for 
he  reason  that  said  lands  would  be  req[uired  for  or  subject  to  flowage  in  the  con- 
truotion  of  dams,  reservoirs,  and  other  works  proposed  to  bo  erected  for  the  im- 
provement of  the  navigation  of  the  Mississippi  River  and  certain  of  its  tributaries, 
»e,  and  the  same  are  hereby,  declared  to  be,  and  to  )iave  been  at  all  times  heretofore, 
abject  to  the  provisions  of  a  certain  act  of  CongresiS,  entitled  '*  An  act  granting 
o  railroads  the  right  of  way  through  the  public  lands  of  the  United  States,"  ap- 
proved March  third,  eighteen  hundred  and  seventy-five,  as  fully,  effectually,  and  to 
he  same  extent  as  though  said  lands  had  not  been  described  in  said  proclamations, 
T  withdrawn  from  said  thereby,  but  had  remained  with  the  body  of  public  lands 
lubject  to  private  entry  and  sale :  Provided^  however,  That  any  and  all  parts  of  said 
ands  acquired  by  any  railroad  comps^ny  under  said  act  of  Congress  shall  at  all  times 
>e  subject  to  the  right  of  flowage  which  at  any  time  may  become  necessary  in  the 
lonstruotion  or  maintenance  of  dams,  reservoirs,  or  other  works  which  may  be  con- 
tracted or  erected  by  or  under  the  authority  of  the  United  States  for  the  improve- 
oent  of  the  navigation  of  the  Mississippi  River  or  its  tributaries :  Provided  further, 
rhat  the  railroad  companies  availing  themselves  of  this  act  shall,  in  addition  to  filing 
he  maps  now  required  by  law  to  be  filed,  sdso  file  maps  of  definite  location  of  their 
proposed  lines  of  railroad,  over  said  water  reserve  lands,  in  the  office  of  the  Secretary 
»f  War,  and  until  the  approval  of  said  maps  by  the  Secretary  of  War  no  right  to  oc- 
iupy  said  laads  shall  vest  la  such  companies ;  and  no  location  shall  be  permitted 
vhich  takes  for  right  of  way  or  stations  lands  needed  for  the  use  of  the  present  res- 
ervoir system,  or  in  the  construction  of  dams  or  other  works,  or  any  proposed  or  prob- 
able extension  of  the  same,  or  which  will  obstruct  or  increase  the  cost  of  the  present 
>T  prospective  reservoir  system;  or  shall  any  railroad  company  be  permitted  to  take 
aacerial  for  construction  firom  any  of  said  reservoir  lands  outside  the  right  of  way 
pmnted  herein. 

Approved,  September  10, 1888. 


Digitized  byCjOOQlC 


2932     REPORT    OF   THE    CHIEF   OF    ENGINEERS,  U.  S.  ARMY. 

AK  ACT  ameodatoiy  of  an  act  authorizing  the  oonstmction  of  a  bridge  over  the  Mlniaaip|il  SHwtt 
Saint  Lonia,  Mlsaonri,  approved  febraary  third,  eighteen  hundred  and  e^hty-eeTCB. 

Be  it  enacted  hy  the  Senate  and  House  of  RepreeentalA/ces  of  ike  United  State*  efAwmim 
in  Congress  assembledf  That  section  eleven  of  the  act  entitled  *'An  act  aDthoiizing  the 
construction  of  a  bridge  over  the  Mississippi  River  at  Saint  Louis,  MisBoiiri,*  tf- 

E roved  Febrnary  third,  eighteen  hundred  and  eightv-seven,  be,  and  the  eame  i» 
ereby,  amended  by  striking  out  the  words  '* stockholder  or"  wherever  they  oeenzia 
said  section,  so  as  to  make  said  section  read  as  follows : 

*'  Sec.  11.  That  whereas  a  principal  reason  for  giving  authority  to  build  the  biite 
herein  contemplated  is  to  secure  reasonable  rates  and  tolls  for  corporations  and  iau- 
viduals  for  passing  over  the  same,  the  Saint  Louis  Merchants'  Bridge  Company,  or 
its  successors  or  assigns,  shall  not  agree  or  consent  to  the  consolidation  of  thu  brite 
companv  with  any  other  bridge  company  across  the  Mississippi  River,  or  tothe  poS- 
ing  of  the  eamiug^s  of  this  bridge  company  with  the  earnings  of  any  other  badge 
company  on  said  river,  nor  shall  any  person  who  is  or  may  be  a  director  or  managtf 
of  any  other  bridge  over  said  river  be  a  director  or  manager  of  the  bridge  hereia 
providec^for :  Provided,  That  if  this  provision  of  this  act  shall  at  any  time  be  violakd 
m  any  of  these  particulars,  such  violation  shall,  without  legal  prooeediog,  at  aaee 
forfeit  the  privilege  hereby  granted,  and  said  bridge  shall  become  the  property  of  ^ 
United  States,  and  the  Secretary  of  War  shall  take  possession  of  the  same  in  tb» 
name  and  for  the  use  of  the  United  States. ** 

Sec.  2.  The  right  to  amend  or  repeal  this  act  is  hereby  expressly  reserved* 

Approved,  September  10,  1888. 


AN  ACT  making  appropriationa  for  the  aupport  of  the  Army  for  the  flacal  year  ending  June  thiitblk 
eighteen  hundred  and  eighty-nine,  and  for  other  purposes. 

Be  it  enacted  by  the  Senate  and  Houee  of  Bepreeeniatives  of  ihe  United  States  of  Amenm 
in  Congress  assembled,  That  the  following  sums  be,  and  they  are  hereby,  appcopria* 
ted,  out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  lorthe  sappart«f 
the  Army  for  the  ye^ir  ending  June  thirtieth,  eighteen  nnndred  and  eighty-nine: 


ENGIKEEB  DEPARTMENT. 

Engineer  depot  at  Willet's  Point,  New  York:  Incidental  expenses  of  the  depol, 
fuel,  chemicals,  stationery,  extra-duty  pay  for  soldiers  employed  in  wheelwrigu*» 
work,  engine-driving,  draughting,  printing,  photographing,  and  lithografphing  engi- 
neer documents,  repairs  of  public  buildings,  and  unforeseen  expenses,  five  tborasai 
dollars ;  for  purchase  of  materials  for  the  iutttruotion  of  engineer  troops  at  Wilktr 
Point  in  their  special  duties  of  sappers,  miners,  for  laud  and  submarine  mines,  aai 
pontoneers,  torpedo  drill  and  signaling,  one  thousand  live  hundred  dollars;  for  pax- 
chase  and  repairs  of  instruments  to  be  issued  to  officers  of  the  Corps  of  £netneez8»  fir 
use  on  public  works  and  surveys,  two  thousand  dollars ;  to  replace  the  bnilding  kaovs 
as  the  laboratory  for  enlisted  men,  which  was  destroyed  by  fire  in  November,  eig^ 
teen  hundred  and  eighty-six,  six  thousand  five  hundred  dollars ;  library  of  the  Engi- 
neer School  of  Application :  purchase  and  binding  of  professional  works  of  reoent  d^ 
treating  of  military  and  civil  engineering,  five  hundred  dollars;  in  all,  fifteen  thts- 
sand  five  hundred  dollars. 

For  repairs  to  sea-wall  and  wharf  at  VYilletts'  Point,  New  York,  two  thonsand  fi^ 

hundred  dollars. 

•  •««••  • 

Approved  September  22, 1888. 


AN  ACT  making  appropriationa  for  foitificationa  and  other  worka  of  defense,  for  the 
thereof,  for  the  procurement  of  heavy  ordnance  for  trial  and  aerrlce,  and  for  other  ] 

Be  it  enacted  hy  the  Senate  and  Rouse  of  Bepresentatives  of  the  United  States  of  An 
iu  Congress  assembled.  That  the  appropriations  hereinafter  provided  for  shall  beavaS^ 
able  until  expended  and  shall  be  expended  under  the  direct  supervision  of  a  board  to 
consist  of  the  commanding  General  of  the  Army,  an  officer  of  Engineers,  an  ofliecrif 
Ordnance,  and  an  officer  of  Artillery,  to  be  selected  by  the  Secretary  of  War,  ta  *t 
called  and  known  as  the  Board  of  Ordnance  and  Fortification ;  and  said  Bmud  ahil 
be  under  the  direction  of  the  Secretary  of  War  and  subject  to  his  snperviakMi  arf 
control  in  all  respects,  and  shall  have  power  to  provide  suitable  regulatiotia  fat  At 
inspection  of  guns  and  materials  at  all  stages  of  manufacture  to  the  extent  nccei 
to  protect  fully  the  interests  of  the  United  States,  and  generally  to  proTide 
regulations  concerning  matters  within  said  Board's  operations  as  shall  he  i 
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to  carry  out  to  the  best  advantage  all  duties  committed  to  its  charge :  Provided,  That 
«ubj«ct  to  the  foregoing  provisions  the  expenditure  shall  be  made  by  the  several 
bureaus  of  the  War  Department  having  jurisdiction  of  the  same  under  existing  law. 
Sec.  12.  That  the  sums  of  money  herein  provided  for  be,  and  the  same  are  hereby, 
appropriated,  out  of  any  moneys  in  the  Treasury  not  otherwise  appropriated, 
namely : 

For  the  protection,  preservation,  and  repair  of  fortifioations  and  other  works  of  de- 
fense, one  hundred  thousand  dollars.  For  the  construction  of  sea-walls,  and  for  earth 
•embankments,  one  hundred  and  seventeen  thousand  dollars. 

^  For  torpedoes  for  harbor  defense ;  the  purchase  of  submarine  mines  and  necessary 
appliances  to  operate  them;  for  needful  casemates,  eable-galleries,  and  appliances  to 
render  it  possible  to  operate  submarine  mines;  for  continuing  torpedo  experiments; 
for  practical  instruction  of  engineer  troops  in  detail  of  the  service,  and  for  the  pnr- 
•chase  of  movable  submarine  torpedoes  controlled  at  will  by  power  transmitted  rrom 
shore  stations,  two  hundred  thensand  dollars. 

Sec.  3.  For  the  completion  of  the  guns  now  under  fabrication  by  the  Ordnance 
Department  and  for  testing  the  same,  and  for  the  manufacture  or  purchase  and  test 
of  cannon  nnd  carriages,  including  carriages  manoBuvred  by  power,  one  of  which 
ehall  be  a  disappearing  carriage,  and  also  including  those  for  the  field  and  siege  ser- 
vices; for  the  alteration  of  carriages  on  hand  to  adapt  them  to  improved  serviceguns; 
for  projectiles,  powders,  fuzes,  and  implements,  their  trial  and  proof;  for  experiments 
in  the  means  or  protecting  torpedo  lines;  for  compensation  of  draughtsmen  while 
employed  in  the  Army  Ordnance  Bureau  on  ordnance  construction,  and  for  the  neces- 
sary expenses  of  ordnance  officers  while  temporarily  employed  at  the  proving-ground 
and  absent  from  their  proper  stations,  at  the  rate  of  two  dollars  and  fifty  cents  per 
<liem  while  so  employed,  five  hundred  thousand  dollars,  and  not  more  than  ten  thou- 
sand dollars  of  said  sum  shall  be  expended  for  providing  increased  facilities  for  the 
manufacture  of  projectiles ;  for  examining,  testing,  and  experimenting  with  pneu- 
matic or  other  dynamite  guns,  gun-carriages,  aerial  torpedoes,  dynamite  shells  and 
ammunition,  and  batteries  for  coast  defense,  whethef  sunken,  counterpoise,  or  other- 
wise, brought  to  the  notice  of  said  board,  one  hundred  thousand  dollars,  or  so  much 
thereof  as  may  be  deemed  proper:  Provided^  That  all  material  purchased  under  this 
flection,  excepting  samples,  shall  be  of  American  manufacture. 

Sec.  4.  For  the  erection,  purchase,  or  manufacture  of  the  necessary  buildings  and 
other  structures,  machinery,  tools,  and  fixtures  for  an  army  gun-factory  for  finishing 
and  assemblyiug  heavy  ordnance,  to  be  erected  at  the  Watervliet  Arsenal,  West  Troy, 
New  York,  seven  hundred  thousand  dollars  :  Pnyoided,  That  not  exceeding  twenty 
thousand  dollars  of  this  sum  may  be  used  for  the  erection  and  completion  ot  two  sets 
of  officers'  quarters. 

For  the  purchase  of  ron^h-finished,  oil- tempered,  and  annealed  steel  for  high  power 
ooast-defense  guns  of  oi^bt,  ten,  and  twelve  inch  caliber,  in  quality  and  dimensions 
oonforming  to  specifications,  subject  to  inspection  at  each  stage  of  the  manufacture, 
And  including  all  the  part«  of  each  caliber,  one  million  five  hundred  thousand  doUars: 
I*rorid€df  That  no  money  shall  be  expended  except  for  steel  accepted  and  delivered, 
and  no  contract  shall  be  made  hereunder  for  gun  steel  at  a  greater  average  price  per 
pound  for  each  caliber  than  the  lowest  average  price  paid  under  contracts  hitherto 
made  by  the  Government  for  American  forgings  of  like  ealiber. 

The  material  for  the  guns  provided  for  herein  shall  be  purchased  in  accordance  with 
section  thirty-seven  hundred  and  nine.  Revised  Statutes,  for  which  purpose  the  Secre- 
tary of  War  is  authorized  to  make  contracts  with  responsible  steel  manufacturers,  who 
Bhall  be  resident  citizens  of  the  United  States,  after  proper  advertisement,  continuing 
not  less  than  thirty  days  in  the  newspapers  most  likely  to  reach  the  said  manufacturers: 
Provided,  That  each  bidder  with  whom  such  contracts  shall  bo  mode,  shall  have,  or 
agree  to  erect,  in  the  United  States  a  suitable  plant,  including  the  best  modern  appli- 
Ances,  capable  of  making  all  the  steel  required,  and  of  finishing  it  in  accordance  with 
the  contracts^  and  shail  iurther  agree  to  deliver  yearly  a  specified  quantity  of  each 
caliber,  the  time  of  the  delivery  of  the  steel  for  the  smaller  calibers  of  heavy  guns  to 
oommence  at  the  expiration  of  not  more  than  eighteen  months,  and  that  for  the  largest 
•calibers,  specified  in  the  advertisement,  at  the  expiration  of  not  more  than  three 
years  from  the  date  of  the  acceptance  of  the  contracts ;  and  that  all  the  tools,  ma- 
chines, and  material  for  said  guns  shall  be  manufactured  in  the  United  States. 

Sec.  5.  For  the  purchase  of  the  material  for,  and  the  manufacture  of,  twelve  inch 
breech-loading  rifled  mortars  of  cast-iron,  hooped  with  steel,  of  about  thirty-two 
thousand  pounds  weight,  similar  to,  and  equal  in  range,  power,  and  accuracy  of  fire 
to  the  twelve  inch  breech-loading  mortar,  cast-iron,  steel-hooped,  now  at  the  Ordnance 
proving-ground,  Sandy  Hook,  ^^w  Jersey,  said  mortars  to  be  subject  to  inspection  in 
aU  stages  of  manufacture,  two  hundred  and  Mxy  thousand  dollars. 

Sec.  6.  Whenever  any  party  shall  present  for  test  a  completed  cast-iron  breech- 
loading  mortar  of  twelve  inches  caliber,  of  about  thirty-two  thousand  x>ounds  weight, 
ivrith  a  proper  supply  of  ammunition  therefor,  not  exceeding  two  hundred  rounds,  such 


Digitized  byCjOOQlC 


2P34  REPORT  OF  THE  CHIEF  OF  ENGINEERS,  U.  S.  ARMT. 

mortar  shall  be  tested  ia  the  presence  of  the  partjr  presenting  the  same,  and  shomU 
it  be  shown  to  the  satisfaction  of  the  Board  oy  snch  tests  to  be  equal  in  accnncj, 
range,  power^  endurance,  material,  and  general  efficiency  to  the  twelve-inch  caat-inm 
steel-hooped  breech-loading  mortar  now  at  Sandy  Hook,  the  mortar  and  ammnnitiaii 
shall  be  paid  for,  incladiug  cost  of  transportation,  and  contract  be  made  for  a  fnrtfacr 
supply  of  not  1^»  than  fifty,  and  not  more  than  one  hundred,  at  such  reasonable  cost 
as  the  Hoard  herein  provided  for  shall  determine,  not  to  exceed  six  thousand  five 
hundred  dollars  each.  The  entire  number  to  bo  delivered  in  one  year  from  date  of 
contract.  Said  mortar  and  all  which  may  be  contracted  for  under  this  provision  thill 
be  subject  to  inspection  at  each  stage  of  manufacture. 

Whenever  any  party  shall  present  for  test  a  completed  single-charge  breech-loadiqg 
steel  gun  of  ten  or  twelve  inches  caliber,  and  •f  weight  and  dimensions  to  be  pie- 
scribed  by  the  Board  with  the  proper  supply  of  ammunition  for  the  test  of  the  sane, 
such  gnu  shall,  in  the  presence  of  tlie  party  presenting  it,  be  subjected  to  such  teiU 
as  the  Board  shall  have  prescribed :  and  should  such  gun  be  shown  to  the  satisfiietiaB 
of  the  Board  by  such  tests  to  f  ullfill  the  requirements  previously  prescribed  in  respect 
to  accuracy,  range,  power,  endurance,  and  general  emciency,  the  gnn  and  ammmu- 
tiou  shall  be  paid  for  at  a  fair  valuation,  including  cost  of  transportation,  and  cob- 
tract  shall  be  made  at  a  price  reasonable  in  the  op&ion  of  the  Board,  with  the  party 
presenting  the  best  of  such  guns,  for  a  further  supply  of  similar  guns,  to  besabjected 
to  the  usual  service  test  before  acceptance,  the  experimental  gun  and  all  gnus  pur- 
chased hereunder  to  be  subject  to  inspection  at  each  stage  of  manofactare,  as  follows, 
namely :  For  not  less  than  fifty  ten-inch  steel  guns ;  and  for  not  less  than  fifty  twelve- 
inch  steel  guns. 

The  Board  is  authorized  to  make  all  needful  and  proper  purchases,  inveatleatiGOB, 
experiments,  and  tests,  to  ascertain  with  a  view  to  their  utilization  by  the  Qoveni- 
ment,  the  most  effective  guns,  including  multicharge  guns  and  the  conrersioa  of 
Parrott  and  other  suns  on  nand,  small  arms,  cartridges,  projectiles,  fuzes,  explosives* 
torpedoes,  armor-plates,  and  other  implements  andenginesof  war;  andtho  Secretaiy 
of  War  is  hereby  authorized  to  purchase  or  cause  to  be  manufactured,  such  gum, 
oarriages,  armor-plates,  and  other  war  materials  and  articles  as  may,  in  the  Jadgmeat 
of  said  Board,  be  necessary  in  the  proper  discharge  of  the  duty  herein  devolved  Qpoi 
them  :  Frovided,  That  the  amount  expended  and  liabilities  incurred  in  such  purehaseir 
investigations,  experiments,  and  tests  shall  not  exceed  five  hundred  thousand  dollan 
which  sum  is  hereby  appropriated  :  Provided  further,  That  said  Board  shall  test,  and 
if  found  satisfactory,  shall  purchase  two  breach  loading  field  guns  of  three  and  two 
tenths  inch  bore  of  aluminum  bronze. 

That  under  the  provisions  of  this  section  there  shall  not  be  expended  or  contract  or 
contracts  entered  into  involving  the  Grovernment  in  an  aggregate  expenditure  exceed- 
ing six  million  five  hundred  thousand  dollars,  nor  an  expenditure  on  the  part  of  tke 
Government  in  any  one  fiscal  year  in  excess  oi  two  million  dollars,  and  all  guns  toi 
materials  purchased  under  authority  of  this  section  shall  be  of  American  prodnctiea 
and  furnished  by  citizens  of  the  United  States. 

For  payment  of  the  necessary  expenses  of  the  Board  including  a  per  diem  allow- 
ance to  each  member  thereof  when  employed  on  duty  away  from  his  permanent  sti- 
tion,  of  two  and  one-half  dollars  a  day,  five>thou6and  dollars,  or  so  much  thereof  m 
may  be  necessary. 

Approved,  September  2*2,  1888. 


AN  ACT  to  amend  an  act  entitled  "An  act  makine  appropriations  for  the  oonatnietion,  repafrasd 

$  reservation  of  certain  puMio  works  on  rivers  andoarbors,  and  for  other  pnxyonem,"  approved  J^j 
fth,  eighteen  hondred  and  eighty*foar. 


Be  it  eniicted  by  the  Senate  and  House  of  Bepresentatives  ofihs  United  SiaUeo/An^ ... 
in  Congress  assembled,  That  section  seven  ot  the  ''Act  making  appropriatioDB for  tfai 
construction,  repair,  and  preservation  of  certain  public  works  on  rivers  and  harboii» 
and  for  other  purposes,"  approved  July  fifth,  eigi»teen  hundred  and  eighty-four  be, 
and  the  same  is  hereby,  amended,  so  that  the'same  shall  read  as  follows: 

**  Sec.  7.  That  it  shall  be  the  duty  of  the  Socrortary  of  War  to  prescribe  anch  mtes 
and  regulations  in  respect  to  tbe  use  and  administration  of  tho  Dea  Moines  Raptt 
Canal,  the  Saint  Mary's  Falls  Canal,  the  Louisville  and  Portland  Canal,  and  the  Saiit 
Clair  Flats  Ship  Canal  as  in  his  judgment  the  public  necessity  may  roquire,  wUck 
rules  and  regulations  shall  be  posted  in  some  conspicuous  place  for  tho  mfonnalNi 
of  the  public ;  any  person  knowingly  and  willfully  violattngsuch  rules  and  xognlattOM 
shall  be  liable  to  a  fine  not  exceeding  five  hundred  dollars,  or  imprisonment  not  ex- 
ceeding six  months,  to  be  enforced  in  any  district  court  in  the  United  States  wxiUi 
whose  territorial  jurisdiction  such  ofteuse  may  have  been  committed.'' 

Sec.  2.  That  tbis  act  shall  take  effect  immediately. 

Approved,  September  26,  ISiifi. 
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AN  ACT  for  the  inTeatigation  of  the  mining  debria  qaeation  ia  the  State  of  California. 

^0  it  enacted  hy  the  Senate  and  House  of  Representatives  of  the  United  States  of  America 
•ff  Congress  assembled.  That  the  Secretary  of  War  is  hereby  aathorized  and  dii^ected 
to  detail  three  officers  from  the  Engineer  Corps  of  the  United  States  Army  as  a  com- 
mission for  the  purpose  of  making  a  thorough  examination  and  investigation  of  the 
mining  debris  question  in  the  State  of  California,  for  the  pnrpose  of  ascertaining 
whether  some  plan  oan  be  devised  whereby  the  present  conflict  between  the  mining 
and  farming  sections  may  be  adjusted  and  the  mining  industry  rehabilitated ;  and  for 
a  complete  examination  of  the  ipjured  navigable  river  channels,  their  tributaries  and 
lands  adjacent  thereto,  with  a  view  to  the  improvement  and  rectification  of  said 
rivers.  And  that  the  sum  of  ten  thousand  dollars,  or  so  much  thereof  as  may  be 
necessaiyi  is  herebv  appropriated,  out  of  any  money  in  the  Treasury  not  otherwise 
appropriated,  for  the  purpose  of  carrying  into  effect  the  provisions  of  this  act.  said 
sum  to  be  expended  at  the  discretion  of  the  Secretary  of  War ;  the  said  commission 
to  report  as  early  as  practicable  to  the  Secretary  of  War  the  result  of  their  investiga- 
tion, and  the  Secretary  of  War  shall  make  report  thereof  to  Congress. 

Approved,  October  1, 1886. 


AN  ACT  to  grant  the  right  of  way  through  the  military  reaervation  at  Fort  Morgan  to  the  Birming- 
ham, Mobile  and  Navy  Cove  Harbor  Bail  way  Company,  and  for  other  porpoaes. 

Be  it  enacted  hy  the  Senate  and  Hotue  of  Representatives  of  the  United  States  of  America 
in  Congress  assembled,  That  there  is  hereby  granted  to  tne  Birmingham,  Mobile  and 
Navy  Cove  Harbor  Bailway  Company  the  right  of  way  through  the  military  reserva- 
tion at  Fort  Morgan,  Alabama,  for  road-bed,  tracks,  side  tracks,  and  terminal  facili- 
ties not  exceeding  fifty  feet  in  width  along  the  nortliern  high- water  line  of  said  res- 
ervation and  extending  from  the  eastern  boundary  of  said  reservation  westward 
along  the  shore  to  a  point  one  hundred  feet  east  of  the  east  side  of  the  present  Gov- 
ernment dock  at  or  near  which  point  the  said  company  may  erect  a  wharf  after  the 
Secretary  of  War  shall  have  approved  of  the  location  and  dimensions  thereof,  with 
snch.  sheds  and  buildings  as  oan  be  accommodated  thereon,  and  the  said  company 
»hall  also  have  the  right  to  fill  into  the  water  along  the  right  of  way  so  panted,  and 
lhu3  acquire  additional  space  and  to  enjoy  other  riparian  rights :  Prov%ded,  howevery 
rhat  not  buildings  or  other  incumbrances  shall  be  erected  on  said  right  or  way  ex- 
sept  uiH>n  said  wharf;  but  the  Secretary  of  War  may  give  permission  ror  the  erection 
iiong  said  right  of  way  of  a  dock  or  docks  upon  limitations  to  be  prescribed  by  him : 
dnd  provided  further.  That  Congress  may  at  any  time  cancel  this  concession,  and  the 
E*resident  may,  when  in  his  Judgment  necessity  demands,  destroy  any  structures 
liereby  authorized. 

Approved,  October  1, 1888. 


AX  ACT  making  appropriation  for  anndry  civil  expenses  of  the  (government  for  the  fiscal  year  end* 
Ing  Jane  thirtieth,  eighteen  hundred  and  eighty-nine,  and  for  other  pnrpoaea. 

Be  it  enacted  by  the  Senate  and  Rouse  of  Representatatives  of  the  United  States  of  America 
'M  Conaress  assembled,  That  the  following  sums  be,  and  the  same  are  hereby,  appro* 
^riated  for  the  objects  hereinafter  expressed  for  the  fiscal  year  ending  June  thirtieth, 
eighteen  hundred  and  eighty-nine,  namely : 


BUILDIKa  FOR  THE  LIBRARY  OF  CONGRESS. 

For  the  building  for  the  Library  of  Congress,  as  herein  provided  for,  and  for  each 
%nd  every  purpose  connected  therewith,  including  the  cost  of  all  professional  and 
>ther  personal  services  that  the  Chief  of  Engineers  of  the  Army  may  deem  necessary 
'or  the  work  and  shall  specially  order  five  hundred  thousand  dollars. 

ThiB  appropriation  and  all  appropriations  hereafter  made,  and  all  sums  available 
*rom  appropriations  heretofore  made  for  this  purpose  shall  bo  expended  under  the 
Lireotion  and  supervision  of  the  Chief  of  Engineers  of  the  Army,  who  shall  have  the 
control  and  management  of  all  of  said  work  and  the  employment  of  all  persons  con- 
leoted  therewith.  And  all  contracts  for  the  construction  of  said  building,  or  any  part 
thereof,  shall  be  made  by  the  Chief  of  Engineers  of  the  Army,  and  so  much  of  the 
tot  entitled  "An  act  authorizing  the  construction  of  a  building  for  the  accommoda- 
tion of  the  Congressional  Library"  approved  April  fifteenth,  eighteen  hundred  and 
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eigbty-six  as  requires  the  constrnction  of  said  building  substantially  according  to  the 

Elan  submitted  to  the  Joint  Select  Committee  on  Additional  Accommodations  for  tiM 
library  of  Congress,  by  John  L.  Smithmeyer  and  so  much  of  the  first  section  as  pro- 
vides for  a  commission  together  with  the  eighth  section  of  said  act  be  and  the  saine 
are  hereby  repealed,  and  the  duties  of  said  commission  under  said  act  are  hereby  de- 
volved upon  tbe  Chief  of  Engineers  of  tbe  Army,  who  shall  annually  report  to  Con- 
gress at  the  commencement  of  each  session  a  detailed  statement  of  all  the  proceedmgs 
under  the  provisious  of  this  act,  and  hereafter,  until  otherwise  ordered  by  Congreea, 
no  work  shall  be  done  in  the  constructiou  of  said  Library  except  such  as  is  herein  pro- 
vided for,  and  all  contracts  for  work  or  materials  not  necessary  for  the  ezecntionof 
the  work  contemplated  herein  are  hereby  rescinded.  And  all  loss  or  damage  occt- 
sioned  thereby  or  arising  under  said  contracts,  together  with  the  value  of  the  pita 
for  a  Library  Building  submitted  to  the  Joint  Select  Committee  on  Additional  Ac- 
commodations for  the  Library  of  Congress  by  John  L.  Smithmeyer  in  the  Itolian 
Renaissance  style  of  Architecture,  may  be  adjusted  and  determlneu  by  the  Secrettfj 
of  the  Interior,  to  be  paid  out  of  the  sums  heretofore  or  hereby  appropriated :  ProviM, 
That  before  any  further  contracts  are  let  for  tbe  construction  of  said  building  genenl 
plans  for  the  entire  construction  thereof  shall  be  prepared  by  or  under  the  direction 
of  the  Chief  of  Engineers  of  the  Army,  which  plans  shall  be  subject  to  the  inspectioa 
and  approval  of  the  Secretary  of  War  and  the  Secretary  of  the  Interior :  And  provided 
furtheTf  That  the  total  cost  of  said  building  shall  not  exceed  four  million  dollars  ex- 
clusive of  appropriations  heretofore  made. 


UNDER  THE  WAR  DEPARTMENT. 

BUILDINGS  AND  GROUNDS  IN  AND  ABOUND  WASUINGTON. 

For  the  improvement  and  care  of  public  grounds  as  follows: 

For  improvement  and  maintenance  of  grounds  south  of  the  Exeontivo  Mansion, 
six  thousand  dollars. 

For  ordinary  care  of  greenhouses  and  nursery,  two  thousand  dollars. 

For  ordinary  care  of  Lafjbyette  Square,  one  thousand  dollars. 

For  ordinary^  care  of  Franklin  Square,  one  thousand  dollars. 

For  continuing  improvement  of  reservation  numbered  seventeen,  and  site  of  old 
canal,  northwest  of  same,  ten  thousand  dollars :  Provided,  That  no  part  thereof  dull 
be  expended  upon  other  than  property  belonging  to  tbe  United  States. 

For  construction  and  repair  of  post-and-chain  fences,  removal  and  repair  of  high 
iron  fences  around  reservations,  one  thousand  live  hundred  dollars. 

For  manure,  and  hauling  the  same,  live  thousand  dollars. 

For  painting  watchmen's  lodges,  iron  fences,  vases,  lamps,  lamp-posts,  and  settees, 
seven  hundred  and  fifty  dollars. 

For  purchase  and  repair  of  seats,  one  thousand  dollars. 

For  purchase  and  repair  of  tools,  two  thousand  dollars. 

For  trees,  tree  and  plant  stakes,  lime,  whitewashing,  and  stock  for  nursery,  three 
thousand  dollars. 

For  removing  snow  and  ice,  one  thousand  two  hundred  dollars. 

For  flower-pots,  twine,  baskets,  wire,  splints,  moss,  and  lycopodium,  one  thonaaDd 
dollars. 

For  care,  construction,  and  repair  of  fountains  in  the  public  grounds,  one  thousand 
five  hundred  dollars. 

For  abating  nuisances,  five  hundred  dollars. 

For  improvement,  care,  and  maintenance  of  various  reservations,  twelve  thomaiid 
dollars. 

For  improvement,  maintenance  and  care  of  Smithsonian  Grounds,  inclading  eoo- 
struction  of  asphalt  roads  and  paths,  ten  thousand  dollars. 

For  improvement  and  care  of  Judiciary  Square,  including  grounds  around  the  P»> 
sion  Building,  and  asphalt  walks  leading  to  City  Hall,  five  thonsand  dollars. 

That  under  appropriations  herein  containe<l  no  contract  shall  be  made  for  mmlring 
or  repairing  concrete  or  asphalt  pavements  in  Washington  City  at  a  higher  price 
than  two  dollars  per  square  yard  for  a  quality  equal  to  the  best  laid  in  the  Disti&taf 
Columbia  prior  to  July  first,  eighteen  hundred  and  eighty-six,  and  with  a  base  of  bM 
less  than  six  inches  in  thickness. 

For  repairs  and  fuel  of  the  Executive  Mansion  as  follows : 

For  care,  repair,  repainting,  and  refurnishing  the  Executive  Mansion,  sixteen  thasr 
sand  dollars  to  be  expended  by  contract  or  otherwise,  as  the  President  may  determiBa 

For  fuel  for  the  Executive  Mansion,  greenhouses,  and  stable,  three  thonaand  ^ 
lars. 

For  care  and  necessary  repair  of  greenhouses,  four  thousand  dollars. 
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For  renewing  entire  snperstractnre  of  ono  greenhouse  connected  with  the  Execu- 
tlve  Mansion  and  ffronnds,  one  thousand  five  hundred  dollars. 

LiGMTiKa  THE  ExECUTiVK  MANSION  AND  PUBLIC  GROUNDS :  For  oas,  pay  of  lamp- 
lighters, gas-fitters,  and  laborers ;  purchase,  erection,  and  repaintof  lamps  and  lamp- 
posts; purchase  of  matches,  and  for  repairs  of  all  kinds ;  fuel  and  lights  for  office,  office- 
stables,  watchmen's  lodges,  and  for  the  ffreenhouses  at  the  nursery,  fourteen  thou- 
sand dollars:  Provided,  That  for  each  six-foot  burner  not  connected  with  a  meter  in 
the  lamps  on  the  public  grounds  no  more  than  twenty  dollars  shall  be  paid  per  lamp 
for  £as,  including  lighting,  cleaning,  and  keeping  in  repair  the  lamps,  under  any  ex- 
penditure provided  for  in  this  act ;  and  said  lamps  shall  bum  not  less  than  two  thousand 
six  hundred  hours  per  annum ;  and  authority  is  hereby  given  to  substitute  other  illu- 
minating material  for  the  same  or  less  price,  and  to  use  so  much  of  the  sum  hereby 
appropriated  as  may  be  necessary  for  that  purpose. 

Repair  of  water-pipes  and  fire-plugs  :  For  repairing  and  extending  water- 
pipes,  purchase  of  apparatus  to  clean  them,  purchase  of  nose,  and  cleaning  the 
springs  and  repairing  and  renewing  the  pipes  of  tho  same  that  supply  the  Capitol, 
tne  Executive  Mansion,  and  the  building  for  the  State,  War,  and  Navy  Departments, 
two  thousand  five  hundred  dollars. 

For  furnishing  a  full  supply  of  water  for  all  purposes  to  the  Executive  Mansion  by 
connecting  the  Mansion  by  a  twelve  inch  main  with  the  thirty -six  inch  water-main 
on  L  street,  five  thousand  three  hundred  dollars. 

Telegraph  to  connect  the  Capitol  with  the  Departments  and  Government 
Printing  Office  :  For  care  and  repair  of  existing  lines,  one  thousand  two  hundred 
and  fiay  dollars. 

Washington  Monument:  For  completion  of  the  Washington  Monument,  namely : 
For  earth-filling  and  grading  around  the  monument,  in  accordance  with  existing  law ; 
insertion  of  memorial  tablets  presented  for  that  purpose  in  the  interior  walls  of  the 
monument ;  office  expenses,  and  every  purpose  connected  with  the  completion  of  the 
monument,  twenty-seven  thousand  five  hundred  dollars,  to  be  expended  under  the 
direction  of  the  Secretary  of  War. 

For  the  care  and  maintenance  of  the  Washington  Monument  and  the  oj^eratlon  of 
the  elevator  and  machinery  connected  therewith,  namely :  For  one  custodian,  at  one 
hundred  dollars  per  month ;  one  steam  engineer,  at  eightv  dollars  per  month ;  one 
assistant  steam  engineer,  at  sixty  dollars  per  month ;  one  fireman,  at  fifty  dollars  per 
month;  one  assistant  fireman,  at  forty-five  dollars  per  month ;  one  conductor  of  car, 
at  seventy-five  dollars  per  month ;  one  attendant  on  floor,  at  forty-five  dollars  per 
month;  one  attendant  on  top,  at  forty-five  dollars  per  month;  three  night  and 
day  watchmen,  at  sixty  dollars  each  per  month ;  coal,  one  thousand  seven  hundred 
and  fifty  dollars ;  oil,  waste,  packing,  and  repairs  to  engine  and  boiler,  five  hundred 
dollars ;  contingencies,  ninety  dollars ;  in  all,  ten  thousand  five  hundred  dollars,  to 
be  expended  under  the  direction  of  the  Secretary  of  War,  who  is  hereby  and  hereafter 
charged  with  the  custody,  care,  and  protection  of  the  monument. 

And  the  Joint  commission  created  oy  the  act  of  August  second,  eighteen  hundred 
and  seventy-six,  for  the  completion  of  the  Washington  Monument,  having  completed 
the  work  intrusted  to  it,  is,  at  its  own  request,  dissolved,  and  the  unexpended  bal- 
ances of  appropriations  for  this  work,  as  well  as  the  amount  herein  appropriated, 
shall  be  expended  under  the  direction  of  the  Secretary  of  War ;  and  the  Washington 
National  Monument  Society  is  hereby  continued  with  the  same  powers  as  provided  in 
the  act  of  August  second,  eighteen  hundred  and  seventy-six,  creating  the  Joint  com- 
mission aforesaid ;  and  tne  secretary  of  War  is  hereby  directed  to  set  apart  a  room 
for  the  deposit  of  the  archives  of  the  Washington  National  Monument  Society  as  also 
for  the  records  of  the  Joint  commission  dissolved)  and  for  the  continuous  use  of  said 
society  in  the  building  now  being  erected  by  the  said  society  with  funds  collected  by 
it  for  its  use  and  for  the  public  comfort. 

#  #  •        ,  #  •*  #  * 

Mississippi  River  Commission  :  For  salaries  and  traveling  expenses  of  the  Mis- 
sissippi River  Commission,  and  for  salaries  and  traveling  expenses  of  assistant  engi- 
neers under  them,  and  for  office  expenses  and  contingencies,  thirty-five  thousand 
dollars. 

«#«•«#  ■» 

Monuments  or  tablets  at  Gettysburg  :  That  the  appropriation  of  fifteen  thou- 
sand dollars,  made  by  the  act  approved  March  third,  eighteen  hundred  and  eighty- 
seven,  for  the  erection  of  monuments  or  memorial  tablets  for  the  proper  marking  of 
the  position  of  each  of  the  commands  of  the  regular  Army  engaged  at  Gettysburg, 
bt>y  and  tho  same  is  hereby,  made  available  for  the  purchase  of  land  upon  which  to 
erect  tho  monuments  and  tablets. 

For  the  completion  of  the  monument  at  Washington's  Headquarters  at  Newbnr^h, 
New  York,  and  of  the  statues  thereon,  according  to  the  plans  adopted  by  the  Joint 
select  committee  of  the  Senate  and  House  of  Representatives,  under  joint  resolution 
of  the  two  Houses/  and  for  gates  theivin,  according  to  the  recommendation  of  the 
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Secretary  of  War,  contained  in  Exeontive  Docnment  Numbered  Three  hundred  and 
thirty-9ix,  Fiftieth  GongreeSy  first  seasion,  to  be  expended  nnder  the  direction  of  the 
Secretary  of  War,  thirty-two  thousand  dollars 

*  MISCELLANSOUS  OBJECTS. 

Survey  of  northern  and  northwestern  lakes:  For  printing  and  issuing 
charts  for  use  of  navigators,  and  electrotyping  plates  for  chart-printing^  two  thou- 
sand dollars. 

Transportation  of  reports  and  haps  to  foreign  countries:  For  the  trans- 
portation of  reports  and  maps  to  foreign  ^countries,  through  the  Smithsonian  Institu- 
tion, one  hundred  dollars. 

Approved  October  2,  1888. 


AN  ACT  to  MithoTize  the  oonstraoiion  of  bridges  across  the  Kentuoky  River  and  its  trihatarfes  bj 
the  Louisville  Soathem  Railroad  Oompany. 

Be  it  enacted  by  the  Senate  and  Souse  of  Bepreeentativee  of  ike  United  8tate$  ofJmaiea 
in  Conareee  assembled,  That  the  Louisville  Southern  Railroad  Companv,  a  oorpcntkm 
organized  under  act  of  the  general  assembly  of  the  oommonwealth  of  Eentaeky,  be, 
and  it  is  hereby,  authorized  to  construct  and  maintain  a  bridge,  and  apiRToaehM 
thereto,  over  the  Kentucky  River,  in  the  State  of  Kentucky,  and  also  a  bridge  or 
bridges  over  the  tributaries  or  forks  of  said  river,  at  such  point  or  points  as  said  oom- 
pany may  deem  suitable  for  the  passage  of  its  said  road  over  said  nver,  or  its  tribata- 
ries  or  forlu.  Said  bridge  or  bridges  snail  be  constructed  to  provide  for  the  paasi^pe  of 
railway  trains,  and,  at  the  option  of  the  companj^  by  which  it  or  they  may  be  built, 
may  be  used  for  the  passage  of  wagons  and  vehicles  of  all  kinds,  for  the  transit  of 
animals,  and  for  foot-passengers. 

Sec.  2.  That  any  bridge  built  under  this  act,  and  subject  to  its  limitations,  ahalili^ 
a  lawfhl  structure,  and  shall  be  recognized  and  known  as  a  i>06t-route,  and  it  shall 
epioy  the  rights  and  privileges  of  other  post-roads  in  the  United  States,  and  equal 
privileges  in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  companies ;  and 
the  United  States  shall  have  the  right  of  way  across  said  bridge  and  its  approaches 
for  postal  telegraph  purposes. 

Sec.  3.  That  any  bridge  authorized  to  be  constructed  under  this  act  shall  be  built 
and  located  under  and  subject  to  such  regulations  for  the  security  of  navigation  of 
said  river  as  the  Secretary  of  War  shall  prescribe ;  and  to  secure  that  object,  the  said 
company  or  corporation  shall  submit  to  the  Secretary  of  War,  for  his  ezaminatioa 
and  approval,  a  design  and  drawing  of  the  bridge,  and  a  map  of  the  location  thereof; 
and  until  the  said  plan  and  location  of  the  bridge  are  approved  by  the  Secretary  of 
War,  the  bridge  shall  not  be  commenced  or  built;  and  snould  any  change  be  made  in 
the  plan  of  said  bridge  during  the  progress  of  construction,  such  change  shall  be  sub- 
ject to  the  approval  of  the  Secretary  of  War.  And  any  changes  required  by  t^e  Sec- 
retary of  War,  or  the  entire  removal  of  said  bridge  or  bridges  after  completion  if  re- 
quired by  him,  shall  be  at  the  expense  of  the  company  owning  said  bridge. 

Sec.  4.  That  all  railroad  companies  desiring  the  use  of  said  bridge  or  bridgee  shall 
have,  and  be  entitled  to,  equal  rights  and  privileges  relative  to  the  passage  of  rail- 
way trains  over  the  same,  and  over  the  approaches  thereto,  upon  the  payment  of 
reasonable  compensation  therefor ;  and  in  case  the  owner  or  owners  of  said  bridge  or 
bridges  and  the  railroad  company  or  companies  desiring  to  use  same  shall  £dl  to  agree 
upon  the  terms  with  reference  to  the  use  of  same,  all  matters  of  issue  between  tSuem 
shall  be  decided  by  the  Secretary  of  War  upon  a  hearing  of  the  allegations  and  proofr 
of  the  parties.  And  if  said  bridge  or  bridges  shall  be  built  for  the  passage  over  the 
same  of  vehicles,  and  the  transit  of  animals,  and  for  foot  passengers,  the  rates  of  toll 
therefor  shall  be  approved  b  v  the  Secretary  of  War,  before  any  tolls  can  be  collected. 

Sec.  5.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge  or 
bridges  herein  authorized  be  not  commenced  within  two  years  and  complected  within 
five  years  from  the  date  thereof. 

Sec.  6.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 

Approved,  October  9, 1888. 

AK  ACT  to  anthorize  the  constrnction  of  a  hl^hwav  hridRO  aorosa  that  part  of  the  waters  of  Lake 
Champlain  which  separates  the  islands  of  North  Hero  and  South  HerOi  in  the  county  of  Qnad  Isfe, 
in  the  State  of  Vermont 

Be  it  enacted  by  the  Senate  and  House- of  Bepresentatlves  of  the  United  States  of  Amerim 
in  Congress  assembUd,  That  the  proper  autho^ties  of  the  towns  of  North  Hero  and 
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Grand  Isle,  in  the  connty  of  Grand  Isle,  in  the  State  of  Vermont,  be,  and  they  are 
hereby,  authorized  to  constmct,  maintain,  and  use  a  highway  bridge  at  a  suitable 
point  across  the  channel  which  lies  between  the  islands  of  North  Hero  and  South 
Hero  and  between  the  two  towns  aforesaid. 

Sec.  2.  That  the  structure  authorized  by  the  preceding  section  shall  be  built  and 
located  under  and  subject  to  such  regulations  for  the-  security  of  nayi^ation  of  such 
waters  as  the  Secretary  of  War  shall  prescribe,  and  shall  be  provided  with  such  suita- 
ble and  convenient  draw  as  the  said  Secretary  shall  deem  needful  for  the  proper  pur- 
poses of  navigation,  of  width  not  less  than  that  of  the  draw  in  the  bridge  between 
the  towns  of  Alburg  and  North  Hero,  Vermont :  and  the  maintenance  and  manage- 
ment of  said  structure  shall  be  subject  to  such  oi  the  provisious  of  section  six  of  chap- 
ter fifty-two  of  the  acts  of  the  second  session  of  the  Foxty-seventh  Confess  as  the 
Secretarjr  of  War  may,  from  time  to  time,  deem  needful ;  and  the  authority  to  erect 
and  continue  said  bridge  shall  be  subject  to  revocation  and  modification  by  law 
whenever  the  public  good  shall,  in  the  judgment  of  the  Secretary  of  War  so  require, 
without  any  expense  or  charge  to  the  United  States. 

Sec.  3.  That  the  right  to  alter,  amend,  or  repeal  this  act  is  hereby  expressly  re- 
served. 

Approved,  October  12.  1888. 


AN  ACT  to  authorlM  the  oonstniotion  of  a  bridge  aoroM  the  Kiasonrl  Blver  at  some  acoessible  pohit 
within  one  mile  north  and  one  mile  sonth  and  east  of  the  month  of  the  Kansaa  River. 

Beit  enacted  hy  the  Senate  and  House  of  Hepreaentativea  of  the  United  States  of  America 
in  Congress  assembledy  That  the  Missouri  River  and  Land  Improvement  and  Construc- 
tion Company,  a  corporation  organized  under  the  laws  of  the  State  of  ELansas,  or  its 
assigns,  is  hereby  authorized  to  coustmct  and  maintain  a  bridge  across  the  Missouri 
River  at  such  point  as  may  be  hereafter  selected  by  said  corporation,  or  its  assigns,  in 
Jackson  County,  Missoun,  within  one  mile  north  and  one  mile  south  and  east  of  the 
anonth  of  Kansas  River,  Kansas ;  and  also  to  construct  accessary  works  to  secure  the 
best  practicable  channel- way  for  navigation  and  confine  the  flow  of  the  water  to  a 
permanent  channel  at  such  point ;  and  also  to  lay  on  and  over  said  bridge  a  railway 
track  or  tracks  for  the  more  perfect  connection  of  any  railroads  that  are  or  shall  be 
constructed  to  said  Missouri  River  at  or  opposite  said  point ;  and  said  corporation 
mav  construct  and  maintain  ways  for  wagons,  carriages,  horses,  or  other  animals, 
and  for  foot  passengers,  charging  aud  receiving  such  reasonable  toll  therefor  as  may 
be  approved  from  time  to  time  by  the  Secretary  of  War. 

Sec*  2.  That  said  bridge  shall  be  constructed  and  built  without  interference  with 
the  security  and  convenience  of  navigation  of  said  Missouri  River  beyond  what  is 
necessary  to  carry  into  effect  the  rights  and  privileges  herebjr  grant«d ;  and  in  order 
to  secure  that  object  the  said  company  or  corporation  shall  submit  to  the  Secretary 
of  War,  for  his  examination  and  approval,  a  design  and  drawings  ef  the  bridge,  and 
a  map  of  the  location,  giving  for  the  space  of  one  mile  above  and  one  mile  below  the 
propK>sed  location,  the  topography  of  the  banks  of  the  Missouri  River,  the  shore  lines 
at  high  and  low  water,  the  direction  and  strength  of  the  current  at  all  stages,  and 
l;be  soundings  accurately  showing  the  bed  of  the  stream,  the  location  of  any  other 
bridge  or  bridges,  and  shall  furnish  such  other  information  as  may  be  required  for  a 
ftall  and  satisfactory  understanding  of  the  subject :  and  until  the  said  plan  and  loca- 
tion of  the  bridge  are  approved  by  the  Secretary  of^War  the  bridge  shall  not  be  built: 
Provided,  If  said  bridge  be  built  above  the  mouth  of  the  Kansas  River,  it  shall  be 
built  as  a  high  bridge  with  unbroken  and  continuous  spans,  having  at  least  one  chan- 
nel span  of  not  less  than  four  hundred  feet  clear  channel-way,  all  other  spans  over 
the  water-way  to  have  a  clear  channel- way  of  not  less  than  three  hundred  feet ;  and 
all  said  spans  shall  have  a  clear  head  room  of  not  less  than  fift.y  feet  above  high- water 
mark :  and  if  it  shall  be  built  below  the  mouth  of  the  Kansas  River,  it  shall  be  built 
as  a  high  bridge  with  unbroken  and  continuous  spans,  all  spans  over  the  water  way 
to  have  a  clear  channel  way  of  not  less  than  four  nundred  feet  and  a  clear  head  room 
of  not  less  than  fifty-five  feet  above  high  water  mark;  and  the  piers  of  said  bridge 
shall  be  parallel  with  the  current  of  said  river,  at  the  stage  of  water  which  is  mo9t 
important  to  navigation,  and  the  bridge  itself  shall  be  built  as  nearly  as  may  be  at 
rignt  angles  thereto ;  and  said  company  or  corporation  shall  maintain,  at  its  own  ex- 

S3nse,  from  sunset  to  sunrise,  such  lights  or  otner  signals  on  said  bridge  as  the  Ligh^ 
ouse  Board  shall  prescribe :  Provided  alsOy  That  alt  railway  comi>anies  desiring  to 
use  said  bridge  shall  have  and  be  entitled  to  equal  rights  and  privileges  in  the  pas- 
sage of  the  same,  and  iu  the  use  of  the  machinery  and  fixtures  thereof  and  of  all  the 
approaches  thereto,  under  and  upon  such  terms  and  conditions  as  shall  be  prescribed 
by  the  Secretary  of  War,  upon  hearing  the  allegations  and  proofs  of  the  parties,  in 
case  they  shall  not  agree. 
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Sec.  3.  That  the  Secretaiy  of  War  is  hereby  anthorized  and  directed,  npon  recei?- 
in^  such  plan  and  map  and  other  information,  and  npon  bein<;  satisfied  that  abridge 
built  on  such  plan,  and  with  snch  accessory  works,  and  at  sncn  locality,  will  conform 
to  the  prescribed  conditions  of  this  act,  to  notify  the  company  that  he  approve  the 
same;  and  npon  receiving  snch  notification  the  said  company  may  proceed  to  an 
erection  of  said  bridge,  conforming  strictly  to  the  approved  plan  and  location ;  and 
should  any  change  be  made  in  the  plan  of  the  bridge  or  said  accessory  works,  doriog 
the  progress  of  work  thereon,  sncn  change  shall  bu  subject  like  wise  to  the  approval 
of  the  Secretary  of  War,  and  bo  made  at  the  expense  of  the  company  making  the 
same;  and  in  case  of  any  litigation  arising  from  any  obstmction  or  alleged  obstrac- 
tion  to  the  free  navigation  oisaid  Missonri  River,  caased  or  aUesed  to  be  canaed  by 
said  bridge,  the  case  may  be  brought  in  the  circuit  court  of  the  lilted  States  for  the 
district  of  Kansas  or  for  the  district  of  Missouri  In  which  any  portion  of  said  obstmc* 
tion  or  bridge  may  be  located. 

Sec.  4.  That  the  said  bridge  and  accessory  works,  when  built  and  constructed 
under  this  act  and  according  to  the  terms  and  limitations  thereof,  shall  be  lawfal 
structures ;  and  said  bridge  shall  be  recognized  and  known  as  a  post-root&upon 
which  also  no  higher  charge  shall  be  made  for  the  transmission  over  the  same  of  the 
mails,  the  troops,  and  the- munitions  of  war  of  the  United  States  than  the  rate  per 
mile  paid  for  the  transportation  over  the  railroad  or  public  highways  leading  to  said 
bridge  J  and  said  bridge  shall  enjoy  the  rights  and  privilegjes  of  other  post-routes  in 
the  United  States ;  and  Congress  reserves  the  right  at  any  time  to  regulate  by  appro- 
priate legislation  the  charges  of  freight  and  passengers  over  said  bridge. 

Sec.  5.  That  the  United  States  shall  have  the  right  of  way  for  such  postal-telegraph 
lines  across  said  bridge  as  the  Government  may  construct  or  control,  and  equal  priv- 
ileges in  the  use  of  said  bridge  shall  be  granted  to  all  telegraph  and  telephone  com- 
panies. 

Sec.  6.  That  Congress  shall  have  power  at  any  time  to  alter,  amend,  or  repeal  this 
act  so  as  to  prevent  or  remove  all  obstructions  to  the  navigation  of  said  river  b^  the 
construction  of  said  bridge  and  its  accessorv  works ;  and  the  expense  of  altering  said 
bridge  or  removing  such  obstructions  shall  be  at  the  expense  of  the  owners  of  or 
persons  controlling  such  bridge. 

Sec.  7.  That  this  act  shall  be  null  and  void  if  actual  construction  of  the  bridge 
herein  anthorized  be  not  commenced  within  one  year  and  completed  within  three 
years  from  the  date  thereof. 

Approved,  October  12, 1888. 


AN  ACT  making  appropriations  to  snpply  dofloien  cies  in  the  appropriatioDs  for  the  fiscal  ywr  ea4. 
ing  June  thirtieth,  eignteen  handrea  and  eighty  •eight,  and  lor  prior  yean,  and  other  pniposes. 

Se  it  enaoted  hy  the  Seriate  and  Houseof  Bepresentalires  of  the  United  States  of  Ameriea 
in  Congress  assemhledf  That  the  following  sums  be,  and  the  same  are  hereby,  appro- 
priated, out  of  any  money  in  the  Treasury  not  otherwise  appropriated,  to  snpply  de- 
ficieneies  in  the  appropriations  for  the  fiscal  year  eighteen  hundred  and  eighty-eight, 
and  for  prior  years,  and  for  other  objects  hereinafter  stated,  namely : 


WAR  DEPARTMENT. 

«  «  *  •  «i  •  * 

ENGINEERS  DEPARTMENT. 

Mississippi  River  Commission  :  Salaries  and  traveling  expenses  of  the  Mississippi 
River  Commission,  and  for  salaries  add  traveling  expenses  of  assistant  en^^iDeera,  and 
for  ofi9ce  expenses  and  contingencies,  being  for  the  period  from  April  thirtieth,  eight- 
een hundred  and  eighty-six,  to  close  of  the  fiscal  year  ending  June  thirtieth,  eighteen 
hundred  and  eighty-eight,  and  to  be  at  once  available,  twenty-five  thousand  dollais. 

Gauging  the  waters  ov  Lower  Mississippi  and  its  Tributaries:  Annual  ex- 
penses of  gauging  the  water  of  the  Mississippi!  and  its  tributaries ;  continuing  obser- 
vations of  tho  riso  and  fall  of  the  river  and  its  chief  tributaries  as  required  by  joint 
resolution  of  February  twenty-first,  eighteen  hundred  and  seventy-one,  rendered  nec- 
essary fur  establishing  additional  gauges  at  Fulton,  Garland,  and  Collin's  Bluff  (mooih 
of  Solphuf  River)  Arkansas,  three  thousand  six  hundred  dollars. 

To  reimbttn*o  and  pay  the  Hartford  and  New  York  Transportation  Company  for 
labor  and  money  expended  in  removing,  in  an  emergency,  obstructions  and  dredging 
the  Connecticut  River  in  eighteen  hundred  and  eighty-six,  under  the  same  rules  and 
inspections  as  the  work  on  said  river  had  been  conducted  by  the  United  States  ec- 
gineer  officers  in  charge,  two  thousand  six  hundred  and  six  dollars  and  eighty  oeota. 
•  »«•••  • 

Aprroved  October  19, 1888. 
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JOINT  SESOLUTION  anthorisiiiK  the  SeoreUry  of  War  to  appoint  a  board  of  tbree  eDgineers  to  ex- 
amioe  and  report  in  relation  to  the  Delaware  river  between  the  city  of  Philadelphia,  Fennaylvania, 
and  Camden,  New  Jersey,  and  for  other  purpoeee. 

Besolved  by  the  Senate  and  House  of  Representative*  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be,  and  he  is  hereby,  aathorized  to 
immediately  appoint  a  board  of  three  engineers  from  the  United  States  Army  whose 
daty  it  shall  he  to  examine  in  all  their  relations  to  commerce  the  Islands  known  as 
Smith's  Island,  Windmill  Island  and  Petty 's  Island  in  the  Delaware  Eiver  between 
the  city  of  Philadelphin  in  the  State  of  Pennsylvania  and  the  city  of  Camden  in  the 
State  of  New  Jersey,  which  board  shall  forthwith  report  to  the  Secretary  of  War  as 
to  whether  said  islands  or  any  shoal  in  the  said  river  between  or  adjacent  to  the  said 
islands  or  any  of  them  constitute  un  ohstmction  to  the  commerce  of  the  Delaware 
river  or  to  the  passage  of  vessels  hetween  the  said  States  and  with  a  view  to  removing 
said  islands  and  shoals  to  report  a  plan  with  the  estimate  of  cost  for  their  removal  in 
whole  or  in  part  and  for  the  improvement  of  the  harbor  of  the  port  of  Philadelphia 
inolnding  the  prohable  cost  to  the  Oovemment  of  said  islands  so  as  to  secure  free  and 
xminterropted  commerce  upon  the  said  Delaware  river  and  the  nnobstrncted  passage 
of  vessels  to  and  firom  and  between  the  said  States;  and  the  snm  of  five  thousand 
dollars  or  so  much  thereof  as  shall  be  necessary  is  hereby  appropriated  to  be  paid  out 
ofany  money  in  the  Treasury  not  otherwise  appropriated  to  defray  the  expense  of 
sneh  survey  and  report. 

Approved,  March  5, 1888. 


JOINT  BES0LT7TI0N  declaring  the  meanins  of  a  elanse  in  the  riror  and  harbor  act  of  Angnet 
eleventh,  eighteen  nnndred  and  eighty-eight. 

Besolved  by  the  Senate  and  House  of  Bepresentatives  of  the  United  States  of  America  in 
Ckmgress assembled^  That  the  phrase  '* present  low  watermark"  in  the  river  and  har- 
bor bill  of  August  eleventh,  eij^hteen  liundred  and  eighty-eight,  in  the  paragraph  re- 
ferring to  Fairport  Harbor, Ohio,  is  intended  to  mean  &e  inner  shore  line  represented 
on  map  in  the  report  of  Chief  of  Engineers  of  eighteen  hundred  and  eighty-one. 

Approved,  October  1,  1888. 


JOINT  BES0LT7TI0N  relating  to  the  indosare  of  certain  points  of  especial  interest  on  the  battle- 
field of  Oettysbargh. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled^  That  whenever  the  fence  which  now  incloses  Lafayette  Square  in 
the  city  of  Washington  is  removed  the  Secretary  of  War  is  hereby  directed  to  deliver 
the  same  to  the  Qettysburgh  Battlefield  Memorial  Association,  at  Gettysburgh,  Penn- 
sylvania, for  the  purpose  of  inclosing  points  of  especial  interest  on  the  Gettysburch 
battle-field. 

Approved,  October  12,  1888. 


JOINT  RESOLUTION  authorizing  the  Secretary  of  TVar  to  protect  the  Washington  Aqaednct 

Tnnnel. 

Resolved  by  the  Senate  and  House  of  Representatives  of  the  United  States  of  America  in 
Congress  assembled,  That  the  Secretary  of  War  be  and  he  is  hereby,  authorized  and 
directed  to  use  so  much  of  any  unexpended  balance  of  appropriations  for  the  work  of 
the  Washington  Aqueduct  Tunnel,  District  of  Columbia,  as  may  be  necessary,  for 
the  purpose  of  protecting  and  preserving  the  work  already  done  upon  said  tunnel. 

That  the  Joint  Select  Committee  of  the  Senate  and  House  of  Representatives  au- 
thorized by  a  Concurrent  Resolution  of  Congress  to  make  inquiry  and  report  con- 
cerning all  of  the  work  and  contracts  therefor  on  the  Washington  Aqueduct  Tunnel 
and  other  matters  in  relation  thereto,  are  hereby,  in  addition  to  the  powers  conferred 
by  said  concurrent  resolution,  authorized  and  directed  in  their  discrettoii  to  inquire 
and  report  touching  all  plans  and  estimates  prepared  under  the  auspices  of  the  Gov- 
ernment for  extending  the  Water  Supply  of  Washington  City,  and  finally  the  said 
Committee  may  extena  their  inquiries  as  to  any  and  all  other  matters  concerning  the 
extension  of  said  water  supply  that  may  aid  the  Congress  in  ascertaining  and  fixing 
the  responsibility  for  any  mismanagement  therein  or  for  the  future  coijst ruction  and 
management  thereof. 

Approved,  October  19,  1888. 
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Black  Bi ver  Harbor,  Ohio,  ImproTement  of. 

Black  River,  Mo..  impTovemoDt  of 

Black  Stvcr,  St.  Clair  County,  Mich.,  improTementofmoathof. 

Black  River.  N.  C,  improTement' of 

Bhiok  Rook  Harbor,  Conn.,  improTement of 

Black  Warrior  River,  Ala.,  improvement  of 

Black  Water  River,  va.,  improvenienl  of 

Block  Island.  R.  I. ,  oonstrnotion  of  harbor  at 
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Boston  Harbor,  Ma^s.,  improvement  of 

Brasses  River,  Tex.,  improvement  of  month  of 

BraEOs  River,  Tex.,  survey  of  month  of 

Brazos  Santiago,  Tex.,  improvement  of  harbor  at 

Breakwater  at  Cleveland,  Ohio,  constniction  of 

Breakwater,  New  Haven,  Conn.,  constmction  of 

Breton  Bay,  Md.,  improvement  of 

Brtdf^e,  reconstruction  of  aqueduct,  at  Goorjgetown,  D.  C 

Bridfio  across  Eastern  Branch,  Potomac  River,  Washington, 

D.  C,  constmction  of 

Bridgeport  Harbor,  Conn.,  improvement  of 

Bridgiog  navigable  waters  of  t  he  United  States 

Arthur  Kill,  Staten  Island  Sound 

Arthur  Kill,  Staten  Ishind  Sound,  report  Boards  of  Engi- 
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Cumberland  River,  near  Nashville,  Tenn 

Detroit  River,  at  Belle  Isle 

East  River,  at  New  York  City 

Great  Kanawha  River,  near  Point  Pleasant,  W.  Va 

Interference  of  navigation  by  bridges,  causeways,  etc 

Lake  Cham  plain.  North  Hero  and  Albnrgh,  Y  t 

Mississippi  River  at  Dubuque,  Iowa 

Mississippi  River  at  Memphis,  Tenn 

Mississippi,  Missouri,  andf  Illinois  rivers,  report  Board  of 
Engineers  on 

Missouri  River,  at  Sibley,  Mo 

Missouri  R I ver,  at  Nebraska  City,  Nebr 

Missouri  River,  at  Omaha.  Nebr.,  and  Conncll  Blufb,  Iowa. 
4JiRSOuii  River,  at  Sioux  Citv,  Iowa 

Ohio  River,  atEastCairo,  Ky 

Ohio  River,  at  Cinchinatll,  Ohio,  and  Newport,  Ky 

Ohio  River,  at  Corks  Run,  Pa 

Sault  Ste.  Marie  River,  Mich 

Sunflower  River,  Miss 

Tradewater  River,  Ky 
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BuckhiiDUon  River,  W.  Ya.,  improvement  of 

Buffalo  Bayou.  Tox.,  improvement  of 

Jinffalo  Harl)or,  N.  Y.,  improvement  of 

Baffulo  Harbor,  N.  Y.,  railway  occupation  of  north  pier 

Burlington  Harbor,  Yt.,  improvement  of 

Buttermilk  Channel,  N.  Y.,  improvement  of 

C. 

Cache  River,  Ark.,  improvement  of 

Cahawba  River,  Ala.,  Improvement  of. 

Calcasieu  River  and  Pass,  La. ,  Improvement  of 

Caloosahntohie  River,  Fla.,  improvement  of 

Calumet  Harbor,  111.,  improvement  of 

Calumet  River,  III.  and  Ind.,  improvement  of 

Cambridge  Harbor,  Md.,  improvement  of 

( Camden  Harbor,  Me.,  examination  and  survey  of 

Camden  Harbor,  Me.,  improvement  of 

Caual  at  the  Cascades,  Columbia  River,  Oregon,  constmction  of. 

Canal  at  Des  Moines  Rapids,  Mississippi  River,  operation 
and  care  of 

Canal,  Louisville  and  Portland,  operating  and  care  ot. 

Caual,  Saint  Mary 's  Falls,  Mich. ,  construction  of. 

Canamio  Bay.  N.  Y.,  improvement  of 

Caney  Fork  Kl vor,  Tenn.,  improvement  of 

Ca{>e  Fear  River,  N.O.,  at  and  below  Wilmington,  N.  C,  im- 
provement of 

Cape  Fear  River,  above  Wilmington,  improvement  of , 

Cauwba  River,  N.  C,  examination  and  survey  of 
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ChiO'liwtoii  Hftrbor,  8.  C,  improvement  of............ 
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Charlotti^  Harbor.  N.  T"..  imurovennent  of -- 

Charts  N.  and  KW.  Lakea,  pnating  and  distribntion  of 
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Chebnyican  Harbor,  Mich.,  jtniprovetneii t of  .^..^rT*^ 

Cheeaeonakaii Creek  N  J.  imDrovement of 

Chehallfl  RiTer,  Wawi.,  improvement  of.  -..,,,-^,^-^.,.. 

Chester  River,  Md.,  at  Kent  Island  Narrows,  improvement  of . 
Chicai'O  Harbop  Til-  ImnrAVAtnAnt  of _ 

Cliincoteagae  Bay,  ¥&.,  Inland  water-way  to  Lewes,  Del.,  im- 
provement of -. 

Chippewa  River,  Wis.,  improvement  of 

Choctawhatchee  River,  Fla.  and  Ala.,  improvement  of 

Cboptank  River,  M^d,  iropro'^eme'Pt  of 

Clark*a  Creek  S  C    imDrovement  of 

Clearwater  River. Idaho,  imnrovement  of 

Cleveland  Harbor,  Ohio,  improvement  of 
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CcAnm'MtL  fU vat   OrAcrnn   imnmvATriATii;  nf  mmith  i%f 
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Congare^  River,  S.0*,  improvement  of 

Conneaut  Harbor,  Ohio,  nnprovement  of 

ConnectiDat  Riveir,  above  tfartford,  Conn.,  improvement  of 

Connectiont  Rivet,  below  Hartford,  Conn.,  improvement  of — 
Contentnia  Creek,  N.  C,  improvement  of 

Comtinffencies  of  rivers  and  harbors,  estimates  for- -r r 

Coosa  River,  Ga,  Mid  Ala.,  improvement  of. .^. 

Cooaawat tee  River  Ga..  imnrovement  of 

Coos  Bay,  Oregon,  improvement  of  entrance  of 

Coqailld  Kiver,  Oregon,  improvement  of  month  of 

CornnH  fJhriBti.  Tex.,  imnrovement  of  channel  to  .......^..-r.-r 

Corsica  Creek,  Md., improvement of..........^..T.^-..T --■,-, 

Cowlitz  River.  Wash.,  improvement  of 

Camberland  Biver,  Ky.,  improvement  of  sonth  fork  of 

Cumberland  River,  Ky.,  mouth  of,  improvement  of 

Cnmberland  River.  Tenn.  and  Kv..  imnrovement  of 

Cumberland  Sound,  Fla.  and  Ga.,  entrance  to,  improvement  of. 
Currituck  Sound,  improvetnent,  of _. , 

Cvprees  Bavon  Tex.?  imnnivement  of. 

THui  River,  Va.,  improvement  of 

Davis  island  Dam  ^hlo  River  oneratins  and  oare  of 

Defenses,  sea-cosst  and  lake  frontier 

Delaware  Breakwater  Harbor,  improvement  of. ............... 

Delaware  River.  Pa.  and  N".  J".,  imnrovement  of  ............... 

Des  Moines  Rapids  Canal,  dry-dock  at 

Dea  Moines  Rapids  Canal,  Mississippi  River,  operaUoii  and 
care  of............................. ....-b.... ........... 

DAt.mif.  TtivAr    Mir.n.    ImnrovAinAnt.  nf                     . 

Duck  Creek,  Del.,  improvement  of -- 

Dock  River  Tenn.  imnrovement  of .......  t. -.-.--... t-- 

Dnlntb  Harbor,  Muin^,  improveroeotof..*. -,..» ^t 

Dunkirk,  N.  Y.,  improvement  of 

Dniies  and  r^nk  of  oflHlnAnt  of  thn  Cornii  of  EnirlnAAni 

Dn V hnrv  TTarlior    MTamm   Avain{nAt.lnn  anil  nnrvAV of 

^Affifk Harbor.  Mieht.  imnrovement  of...*Tr...'....T..--^ f- 

Raat.  PhAAtAr  CpAAlr    "NT.  V.    iinnrovAiriAnt  of ._ 
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EMtem  Branch,  Potomao  Birer,  bridge  OTer,  at  Waahington, 
D.C - :. 

Echo  Harbor,  New  Bochelle,  N.Y.,  improvement  of 

IKdenton  Bav,  N.  C,  improTement  of  

£di<«to  Rivti'r.  S.  C,  examination  of  North  Fork  of 

Kdisto  Bivor,  S.  C,  improvement  of 

Elizabeth  Hi ver,  N.  J.,  improvement  of 

Elk  River,  W.  Va.,  improveoient  of 

Enirineer  Depot,  WiUete  Point 

Eiuineer  School  of  Application 

Erie  Harbor,  Pa.,  improvement  of 

E)  ie  Harbor,  Pa.,  preservation  of  peninsala  at  Preaqne  lale — 

Escambia  Kiver,  Ala.  Hud  Fia.,  improvement  of.... 

ExttiiiiUHiioiis,  snrveys,  and  oontingenciee  of  rivers  and  har- 
bora,  estimates  for , 

Explorations  and  reconnaissances,  estimates  for 

Exjilonitious  and  surveys.  Department  of  the  ColumbJh 

Explorations  and  surveys  in  Department  of  the  Platte 

Explorations  and  surveys  in  Division  of  the  Missouri 

Explorations  and  surveys  in  Division  of  the  Paoifle 

F. 

Fairlee  Creek,  Md.,  improvement  of 

Fairport  Harbor,  Ohio,  improvement  of 

FallHof  St.  Anthony,  Minn.,  preservation  of 

Falld  of  tbn  Ohio  River,  improvement  of  navigation  at 

Feat<hor  and  Sacramento  rivers,  Cal.,  improvement  of 

F  ish-WHvs,  Falls  of  the  Potomao,  erection  of 

Five-Mile  River  Harbor,  Conn.,  improvement  of 

Flint  River,  Ga.,  improvement  of 

Flashing  Bay,  N.  Y.,  improvement  of 

Forked  Deer  River.  Tenn.,  improvement  of 

Fort  Monroe,  Ya. ,  construction  of  wharf  at 

Fourcbe  Kiver.  Ark.,  improvement  of 

Fox  and  Wisconsin  rivers,  impi  o vement  of , 

Fox  River,  im  provemen t,  operating,  and  care  of 

Frankford  Greek,  Pa.,  improvement  of ^ , 

Frankfort  Harbor,  Mich.,  improvement  of 

French  Broad  River,  N.  C.,  improvement  of , 

French  Broad  River,  Tenn.,  improvement  of 

O. 

Galveston  Bay,  ship-channel  in,  improvement  of 

Galveston  Harbor,  Tex.,  improvement  of  entrance  to 

Gasconade  River,  Mo.,  improvement  of 

Oauley  River,  W.  Va.,  examination  of , 

Ganley  River,  W.  Va.,  improvement  of. 

Gedney's  Channel,  New  York  Harbor,  imnrovement  of 

Georgetown  Ila rljor,  S.  C,  improvement  or 

Georgetown  and  Washington  harbors.  D.  C,  improvement  of., 

Glen  Cove  Harbor,  N.  Y.,  improvement  of 

Gloucester  Harbor,  Mass.,  improvement  of , 

Gordon's  Landiug,  Lake  Champlain,  breakwater  at 

Gowanns  Bay,  N.  Y.,  Improvement  of. , 

Grand  Havoii  Harbor,  Mich.,  improvement  of 

Grand  Marnis,  Mich.,  improvement  of  harbor  of  refuge  at 

Grand  Manii.^.  Minn.,  improveroentof  harbor  at , 

Grass  River  nt  Massen.i,  N.  Y.,  improvement  of 

Great  Kanpwlia  River,  W.  Va.,  harbor  of  reftige  at  mouth  of . 

Great  Kanawha  River,  W.  Va.,  improvement  of 

Great  Kanawhn  River,  W.  Va.,  operating  and  care  of  locks  and 

damson 

Great  Pee  I)e()  River,  S.  C,  improvement  of 

Great  SihIuh  Hnrbor,  N.  Y.,  Improvement  of 

Green  Bay  Harbor,  Wis.,  improvement  of 

Green  Jacket  Shoal.  Provideneo  River,  removal  of 

Greenport  Harbor.  N.  Y.,  improvement  of 

Gross  Point  Channel,  Detroit  River,  Mich.,  imfirovement  of  .. 
Guyandotte  River,  W.  Va.,  improvement  of 

H. 

Harbor  of  Philadelphia,  Pa.,  removal  of  isUind  in  fh>nt  of , 

Harbor  of  refuge,  mouth  of  Great  Kanawha  River,  W.  Va., 

constrnotion  of 

Harbor  of  reluge,  Sandy  Bay.  Mass 

Harbor  ot  refuge.  Sand  Beach,  Lake  Huron,  Mich 

Harbor  of  refuge,  Sturgeon  Bay  Canal,  Wis 

Harlem  River,  N.  Y.,  improvement  of 
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Tli^rr^a  TfllnnH     A 11  ACpfiATi v  Hix^nr    1  atIc  anil  dfim  At; 

HiAwafliHH^  Rivor  Tinnn..  ImnmT'einflnt of. ..,.,,r-^-r 

Hfnirhain  TTiir1>or.  Mam..  itnnrftvAmAnfc  nf 

Hoiisft.lonio  Jtivor  flonn-   imnrovAiDBDt  of. .  ..•.••..•••••••-••« 

Hudson  River,  N.  Y.,  between  New  Baltimore  and  Cozsaokie, 
examination  and  aurvey  of.. .................... --••-•• 

ITnilflnn  I^ivAi*   X^.  V.   tmnmvATnAnfc nf ......... 

TTnfnbn1<lf.  FTnrlwir  nnrl  Hav   C\tkt     ImnrnvAmAni;  of     

Hnron  Hai bor  Ohio  imnrOTement of             ..........••■.••.•. 

I. 

Ic4)-harbor  ar  Mnrcan  H^ok.  Pa..  coDstmotlon  of  ■,-, 

Ice-harbor  at  moath  of  Maskingam  River,  oonatmction  of  — 
Ice-hiirbor  at  Newcastle.  Del.,  constraotion  of  ................. 

lllinot.s  River,  iipprnv^mont of ..ttt.-t..  ,,.T.rTT 

Indian  Rir<»r.  VM.. imnrovera^nt  ofT......... 

Inland  navigation  from  New  Berne  and  Boaofort,  N.  C,  im- 
provement of 

Inland  waior-way  between  Beaofort  and  Now  Biver,  N.  C,  Im- 
provemont  of -. 

Inland  water-way  from  Cliincoteague  Bay  to  Delaware  Bay,  im- 
provemont  of .--.- 

Interference  with  navigation  by  bridges,  causeways,  eto 

Ipswich  River,  Mass..  improvement  ot......... 

2526 

jr. 

James  Creek  Canal,  city  of  Washington,  D.  0.,  survey  of 

James  River,  Va.,  improvomont  of. 

Jekyl  Creek,  Ga.,  improvement  of 

Jek vl  Creok,  Ga.,  exAmlnation  and  survey  of- ^^^-r ^ --,'-- 

JoneftDort  Me..  imDrovAmAnt  of  Mooa^vaTbeo  Bar  at. 

K. 
Kanawha  River,  Great,  improvement  of....................... 

KanawliA  lt»  ver  T'lttle.  improvement  of r...rT.. 

ation  and  survey  of 

Kennebec  River,  Bath  and  Aagusta,  Me.,  examination  and  sur- 
vey of 

Kennebec  Ri^er,  M(\.,  improvement  of  ............ ...... ...... 

Kennobunk  River.  Me.,  iranrovement  of................. 

Kenosha  Harbor,  Wis.,  improvement  of.. ....... ••...... 

Kentuck v  River.  Kv..  imnfovement of 

Kentucky  River.  Kvm  openiting  and  care  of  looks  and  dams  on. 
Kewaunee  Harbor,  W^is.,  improvement  of..... - 

KevDort  Harbor.  N.  J.,  imnrovement  of.... 

Key  West  Hartior,  Fla.,  northwest  entrance  to,  improvement  of 
Lagrange  Bayou,  Fla.,  improvement  of 

Lake  Cbaroplain,  Narrows,  N.  Y.  and  Y t,  improvement  at 

Lake  City,  M*»iT»r,  harbor  of  refiiRo  at 

LakePenin.  harbor  of  refuse  at  Lake  Citv...... 

Lake  Pepin,  harbor  of  refu(;e  at  Stockholm 

Lakes,  northern  and  northwestern,  water  levels  of.... 

2807 

Lakes,  piint ing  and  distribution  of  charts  of 

2810 

Laws  of  Fiftieth  Congress,  first  session,  affecting  Corps  of  En- 
gineers  

2821 

Lfionarrltoiini  Harbo'*,  Md-,  in^provenient  of, 

Lewes,  Del.,  construction  of  picra  at ., 

Licking  River,  Ky.,  from  Farmer's  to  West  Liberty,  improve- 
ment of 

Link  River,  Oregon,  examination  of 

Little  Harbor,  N.  H.,  Improvement  of 

Little  Kanawha  River,  w .  Va.,  Improvement  of 

Little  Narnigansett  Bay,  B.  L  and'Conn.,  improvement  of 

Little  Ri-d  River,  Ark.,  improvement  of - 

Little  River,  La.,  improvement  of - 

Little  River,  Mo.,  ftom  Homersvllle  to  Its  Junction  with  the 
Bt,  Franclfl  Ri^er,  improvement  of     i.. 

Little  Sodus  Harbor.  NT  Y..  imnrovement  of 

Little  Tennessee  River,  Tenn.,  improvement  of 
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Louisa  Fork  of  Sandy  River,  Ya..  examination  of . 
Louisville  and  Portland  Canal,  enlarfiement  of . 


Lonisville  aod  Portland  Canal,  operating  and  care  of 

Lower  Willamette  and  Columbia  rivers,  Oregon,  improvement  of 

Labec  Channel,  Me.,  improvement  of 

Luddlngton  Harbor,  Mich.,  improvement  of 

Lumber  River,  N.C.,  improvement  of 

Lynn  Harbor,  Mass.,  improvement  of 


Maiden  River,  Mass.,  Improvement  of • '. 

M amaroneck  Harbor,  K.  Y.,  improvement  of 

Manasqnan  River,  N.  J.,  improvement  of 

Manatee  River,  Fla.,  improvement  of 

Manchester  Harbor,  Mass.,  examination  and  survey  of. . 

Manchester  Harbor,  Mass.,  improvement  of 

Manistee  Harbor,  Mich.,  improvement  of 

Manistiqne  Harbor,  Mien.,  improvement  of 

Manitowoc  Harbor,  Wis.,  unftrovement  of 

Mantua  Creek,  K.  J.,  Improvement  of 

Maps,  military  and  geographical,  compilation  of- 

Marcus  Hook  Harbor,  Pa.,  improvement  of 

Marquette  Harl)or  Mioh.,  improvement  of 

Matagorda  Bay,  Tex.,  improvement  of  entrance  to 

Mattaponi  River.  Va.,  improvement  of 

Mattawan  Creek,  K.  J.,  improvement  of 

Maurice  River,  K.  J.,  improvement  of 

Meadow  River,  W.  Va.,  examination  of 

Meherrin  River,  N.  C,  improvement  of 

Meeker's  Island,  Minn.,  lock  anjldam  at . 
Menomonee  Harbor,  J  ~ 


,  Mich,  and  Wis.,  improvement  of . 
Merrimac  River,  Mass.,  imj>rovement  of. .. 


Michigan  City  H.irbor,  Ind.,  improvement  of 

Milford  Harbor,  Conn.,  Improvement  of , 

Milwaukee  Day,  harbor  of  refuge  at 

Milwaukee  Harbor,  Wis.,  improvement  of 

Mingo  Creek,  S.  C,  improvement  of 

Minnesota  River,  improvement  of 

Minnesota  River,  with  a  view  to  its  improvement  by  looks  and 

dams,  examination  and  survey  of 

Mispillion  Creek,  Del.,  improvement  of 

Mississippi  River: 

above  the  Falls  ef  St  Anthony,  improvement  of 

at  Bes  Moines  Rapids,  improvomentof 

at  Falls  of  St.  Anthony,  improvement  of 

operations  of  snag-boats  on 

at  Rush  Island  Bend,  111.,  examination  and  survey  of 

reservoirs  at  headwaters  of 

improvement  of  Soutli  Pass,  inspection  of 

between  the  mouths  of  the  HLlnois  and  Ohio  Rivers,  im- 
provement of 

between  Saint  Paul  and  St.  Anthony's  Falls,  survey  of 

fhtm  Des  Moines  Rapids  to  the  month  of  Illinois  River,  im- ' 
provementof 

from  Minneapolis,  Minn.,  to  Des  Moines  Rapids .... 


upper,  operations  of  snag-boats  on. 


MississiDpi  River  CommiMion 

annual  report  for  the  flscal  year  ending  June  30, 18F8 

report  of  operations  ftom  July  1  to  November  1, 1887 

Mississippi  River,  water-gauges  on 

Missouri  River: 

operations  of  snag-boats  on 

from  Sioux  City  to  Fort  Benton,  Mont.,  improvement  of. .. 
Missouri  River  Commission : 

annual  report  fiscal  year  ending  June  80, 1888 

Mobile  Harbor,  AISm  improvomentof 

Mokal  umne  River,  CaL,  improvement  of ^ 

Monongahela  River,  lock  and  dam  No.  9,  operation  and  care  of. 

Monougahela  River,  improvement  of 

Monroe  Harbor,  Mich.,  improvement  of 

Moose-a-bec  B..r,  Jonesport,  Me.,  improvement  of 

Mosquito  Creek,  8.  C  ,  examination  and  survey  of 

Mount  Desert,  Me.,  breakwater  at , 

Mount  Vernon,  Va.,  improvement  of  channel  at 

Movable  dam  at  Davis'  Island,  Oliio  River,  operating  and  care  of 

Muskegon  Harbor,  Mich.,  Improvement  of 

Muskingum  River,  Ohio,  ice-narbor  at  month  of. 

Muskingum  River.  Ohio,  improvement  of 

Muskingum  River,  Ohio,  operating  and  care  of  locks  and  dMns  on 
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NaniieiDODd  BiTer,  Ya.,  improrement  of 

Nanticoke  River,  Del.,  improvement  of 

Nantacket  Harbor,  MMS^impTovement  of. 

Napa  Biver,  CaL,  inrproTement  of 

NarraganaeU  Bay,  R,  I.,  improyement  of 

Karragaasaa  Biver,  Me.,  impzoyemeot  of. 

NeabsooCreekj^a.,improyemeBtof 

Keohea  Biver,  Tex.,  improvement  of 

Nenee  River,  if .  C,  improvement  of 

Kew  Bedford  Harbor,  Mass.,  examination  and  sorvey  of , 

Kew  Bedford  Harbor,  Mass.,  improvement  of. 

Newboryport  Harbor,  Mass.,  improvement  of 

New  Castle,  DeL,  ice  harbor  at 

New  EUkven  Harbor,  Conn.,  breakwater  at^  oonstraction  of... 

New  Haven  Harbor,  Conn.,  improvement  of 

New  London  Harbor.  Conn.,  improvement  of 

Newport  Harbor,  Cat,  survey  of 

Newport  Harbor,  B.  I.,  improvement  of 

New  Blver,N.C.,  improvement  of -.. 

New  Blver,  Va.  and  w.  Va.,  improvement  of 

New  Bochelle  Harbor,  N.  Y„  improvement  of 

Newtown  Creek,  N.T.,  improvement  of. , 

New  York  Harbor,  improvement  of 

Niagara  Biver,  N.  Y.,  between  Black  Book  and  Tonawanda, 

for  a  10-foot  ehannel,  examination  ef , 

Nomini  Creek,  Va.,  improvement  of 

Noolsaok  Biver,  Wash.,  improvement  of 

Norfolk  Harbor,  Va.,  approaches  to,  improvement  of 

Norfolk  Harbor,  Va.,  improvement  of 

North  Biver  Bar,  Carritnok  Bound,  N.  C,  improvement  of . . . 

Norwalk  Harbor,  Conn.,  improvement  of. 

Nottoway  Birer,  Va.,  improvement  of. 

Noxubee  Biver,  Miss.,  Improvement  of 
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Oakland  Harbor,  San  Francisco  Bay,  Cal.,  improvement  of ... . 

Oak  Orchard  Harbor,  N.  Y.,  improvement  of 

ObeiVs  Biver,  Tenn.,  examination  of,  fh>m  existing  improve- 
ments to  month  of  West  Fork 


Occupancy  and  inlniy  to  public  works  by  corporations,  etc. . . 
Ocmulgee  Biver,  Ga.,  Improvement  of. 


Oconee  Biver,  Oa^,  improvement  of. . 

Oconto  Harbor.  Wis.,  improvement  of 

Office  ef  the  Chief  of  Engineers 

Officers  of  the  Corps  of  Bngineers,  number  of,  duties  of . . . 

Ogdensburgh  Harbor,  N.  Y.,  improvement  of 

Ohio  River,  improvement  of » 

Ohio  Biver,  improvement  of  Falls  of 

Ohio  Biver,  survey  of,  near  Evansville,  Ind 

Olcott  Harbor,  N.  Y.,  improvement  of 

Ontonagon  Harbor,  Mich.,  improvement  of 

Oostenaula  River,  Ga.,  improvement  of 

Osage  River,  Mo.  and  Kans.,  improvement  of 

Oswego  Harbor,  N.  Y.,  improvement  of. 

Otter  Creek,  Vt.,  improvement  of 

Oaachita  and  Black  rivers,  Ark.  and  La.,  improvement  of . 
Ouachita  River,  Ark.,  improvement  of,  above  Camden 

P. 

Pamlico  and  Tar  rivers,  N.  C,  improvement  of 

Pamnnkey  River,  Va.,  improvement  of . 


Pascagoii'la  River,  Miss.,  improvement  of 

Passaic  River,  N.  J.,  improvement  of 

Pass  Cavallo  Inlet,  Toz.,  improvement  of,  and  survey  of 

Patapsco  River,  Md.,  improvement  of ...., 

Patuxent  River,  Md.,  from  Benedict  to  Hill's  Landing,  exam- 
ination and  survey  of 

Patuxent  River,  Md.,  improvement  of 

Pawcatnck  River,  R.L,  iipprovement^of. 

Pawlncket  Biver.  B.L,  improvement  of 

Pearl  River,  Miss.,  improvement  of 

Pease  River,  Fla.,  improvement  of 

Pee  Dee  Biver,  Great^  S.  C.,  improvement  of , 

Pee  Dee  Biver,  Little,  S.  C.,  improvement  of 

PonobAoot  Biver,  Me.,  improvement  of , 
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Penobscot  River,  from  Bangor  to  Backsport  Nurows,  exami- 
nation and  eorvey  of 

Pensacoitt,  Fla. ,  resarvey  of  oater  and  inner  ban  at 

Peneaoola  Harbor,  Fla.,  improvement  of , 

Pensankee  Harbor,  Win.,  improvement  of 

Pentwater  Harbor,  Mich.,  improvement  of 

Pere  M  aronette  Harbor,  Mich .  (see  Ludinj^n) 

Petaluma  Creek,  Cal.,  improvement  of 

Petit  Jean  River,  Ark.,  improvement  of 

Plattebnrgh  H>irlM>r,  K.  Y.,  improvement  of 

Plymonth  Harbor,  Mase.,  improvement  of , 

Pocomoke  River,  Md.,  improvement  of , 

Portage  Lake,  Miob.,  harfior  lines  in 

Portaee  Lake,  Mich.,  Iiarbor  of  refuge  at 

Port  Chester  Harlor,  N.  T.,  improvement  of 

Port  Clinton  Harbor,  Ohio,  improvement  of , 

Port  Jefferson  Harbor,  Long  Island,  N.  Y.,  Improvement  of . .. 

PorMand  Harbor,  Me.,  channel  in  Back  Cova,  improvement  of. . 

PortlandHarbor,  Me.,  improvement  of 

Portsmouth  Harbor,  M*.  H.,  improvement  of 

Port- warden's  lino  At  Philadelphia 

Port  Washington  Harbor,  Wis.,  improvement  of 

Post  at  WiUets  Point  

Potomao  River,  at  Washington,  D.  C,  Improvement  of 

Potomac  River,  at  Great  Falls,  flshways  at 

Potomao  River,  channel  at  Mount  Vernon,  Va.,  improvement  of. 

Pow-wow  River.  Mass.,  improvement  of 

Providence  River,,  R  I. ,  Green  Jacket  Shoals,  removal  of 

Providence  River,  RL,  improvement  of 

Provincetown  Harbor,  Mass.,  improvement  of 

.  Pnblio  buildings  and  grounds.  District  of  Columbia 

Public  works,  oooopanoy  and  iignry  with  navigation  by  oorpo* 
rations^  etc 

Poltneyvllle  Harbor,  K.  Y. ,  improvement  of. 

Pnnto  Rassa  Harbor,  Fla.,  examination  and  survey  of 

B. 

Raccoon  River,  XT.  J.,  improvement  of 

Racine  Harbor,  Wis.,  improvement  of 

Rahway  River,  N.  J.,  improvement  of 

Ranoocas  River,  N.  J.,  improvement  of 

Rapj»ahannock  River,  Va.,  improvement  of , 

RantanBay,  N.  J.,  improvement  of 

Raritan  River,  N.J..  improvement  of , 

Reconn  aissan  ces  and  expl  oration  s 

Red  River,  Ark.,  improvement  of,  above  Fulton 

Red  River,  La.  and  Ark.,  improvement  of 

Red  River  of  the  North,  Minn. ,  from  Moorhead  to  Fergus  Falls, 

examination  and  survey  of , 

Red  River  of  the  North,  improvement  of 

Redwood  Harbor,  Cal.,  improvement  of 

Reservoirs  at  headwaters  of  Mississippi  River,  construction  of. 
Reservoirs  at  headwaters  of  Mississippi  River  and  tributaries, 

surveys  for 

River  and  harbor  improvements 

Roanoke  River,  N.  C,  improvement  of , 

Rockland  Harbor,  Me.,  improvement  of 

Rockport  Harbor,  Me.,  examination  and  survey  of 

Rockport  Harbor.  Me,  improvement  of .*. 

Rocky  Ri  ver,  Ohio,  improvement  of  mouth  of 

Romorly  Marsh,  Ga.,  improvement  of 

Rondon't  Harbor,  N.  Y.,  improvement  of 

Roage  River,  Mich.,  improvement  of 

Rouse's  Point,  Lake  Champlain,  breakwater  at 

S. 

Sabine  Pass,  Tex.,  improvement  of 

Sabine  River,  Tex.,  improvement  of. 

Sackett's  Harbor,  N.  Y.,  improvement  of 

Saco  River,  Me.,  construction  breakwater  at 

Saco  River,  Me.,  improvement  of 

Sacramento  and  Feather  rivers,  Cal.,  improvement  of 

Saginaw  River,  Mich.,  improvement  of , 

SaiBt  Anthony,  preservation  of  Falls  of 

Saint  Augnstme  Harbor,  Fla.,  improvement  of , 

Saint  Augustine,  Fla.,  survey  of,  for  deep*sea channel  on  outer 

bar 

SaintClair  Flats  Canal,  Mich 
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Saint  Clair  Flats  Canal,  operating  and  care  of. 

Saint  Croix  River,  Wis.  and  Minn.,  improvement  of 

Saint  Francis  River,  Ark.,  improvement  of 

tiaittt  Francis  River  from  Greenville,  Mo.,  to  Arkansas  State 

line,  improvement  of 

Saint  Jerome's  Creek,  Md.,  improvement  of  entrance  to 

Saint  John's  River,  Fla.,  upper,  improvement  of 

Saint  John's  River,  Fla.,  improvement  of  bar  at  month  of 

Saint  Jones  River,  DeL.  improvement  of   — 

Saint  Joseph's  Harbor,  MicL,  improvement  of 

Saint  Joseph's  River,  Mioh. ,  Improvement  of 

Ssdnt  Louis  Bay,  Wis.,  impro-vement  in 

St  Mary's  Falls  Canal,  construction  of  dry-dock  at 

Saint  Mary's  Falls  Canal,  operating  and  care  of 

Sai nt  Mary's  Falls  Canal/Mlch. ,  construction  of 

St. Mary's  River,  Mich.,  Hay  Lake  Channel,  improvement  of.. 

Salem  River,  K.  J.,  improvement  of 

Salkiehatchie  River,  S.  C,  improvement  of 

Salt  River,  Ey.,  examination  and  survey  of 

Sand  Beach,  Lake  Huron,  Mich.,  harbor  of  refuge  at : 

San  Diego  Harbor,  Cal.,  improvement  of  and  survey  of 

Sandusky  Tit y  Harbor.  Ohio,  improvement  of , 

Sandodky  Harbor.  Ohio,  straight  channel,  report  on  survey  for. 

Sandusky  River,  Ohio,  improvement  of 

Sandy  Bay.  Capo  Ann,  Mass.,  harbor  of  refuge  at 

Sao  Francisco  Harbor  and  interior  bays,  survey  of 

San  Joaquin  River,  CaL,  improvement  of 

San  Luis  Obispo  Harbor,  CaL,  Improvement  of  and  survey  of. . 

San  Pedro  Bay.  CaL,  near  entrance  to  Wilmington  Harbor,  for 
an  outer  harbor,  examination  and  survey  of 

Santee  Ri  ver.  S.  C,  Improvement  of 

Saugatnck  Harl)or,  Mich.,  improvement  of 

Saugertles  Harbor,  N.  Y.,  improvement  of 

Savannah  Harbor  and  River.  6a.,  improvement  of 

Savannah  River.  Ga.,  from  Cross-Tides  above  Savannah  to  the 
bar,  examinat  ion  and  survey  of 

Sa  vannah  Ri vor,  Ga.,  improvement  of,  above  Augusta 

Savannah  River,  Ga.,  improvement  of,  below  Augusta 

Sohoolof  application  at  Willets  Point 

Schuylkill.  Pa.,  improvement  of 

Soitnate  Harbor,  Mass.,  improvement  of 

Sea-coast  and  lake  frontier  defenses 

Sheboygan  Harbor,  Wis.,  improvement  of 

Sheepshead  Bay.  N.  T.,  improvement  of 

Shenandoah  River,  Ya.  and  W.  Ya.,  improvement  of 

Shrewslinry  River,N.  J.,  improvement  of 

Skagit  River,  Wash.,  improvement  of 

Snag-boats  on  Mississippi  and  Missouri  rivers,  eto 

Snake  River,  Wash.,  improvement  of 

Snohomish  River,  Wash.,  improvement  of , 

Snoqualme  River,  Wash.,  improvement  of 

South  Haven  Harbor,  Mich.,  improvement  of 

South  Pass.  Mississippi  River,  miipection  of  improvranents  at. 

Soathport  Harbor,  Conn.,  improvement  of 

Sooth  River,  N.  J.,  improvement  of 

Spring  Creek,  N.  Y.,  examination  of 

Stamfoi'd  Hai  bor,  (^onn.,  improvement  of 

Staten  Island.  N.  Y.,  improvement  of  New  Jersey  channel 

Staunton  River.  Yo.,  improvement  of 

Steel's  Bayou,  Miss.,lnrorovement  of 

Steilaquamish  River,  Wash.,  improvement  of 

Stockholm,  Wis.,  harbor  ot  refuge  at 

Stonington  Ha.  bor.  Conn.,  improvement  of 

Sturgeon  Bay  Ounal,  Wis.,  harbor  of  refuge  at 

Sumpawanus  Inlet,  N.  Y.,  improvement  of 

Superior  Bay,  Wis.,  improvement  of  harbor  at 

Surveys  and  examinations  for  improvement  of  rivers  and  har- 
bors, estimates  for 

Sasquohaniia  Rivor,  near  Havro  de  Gi:ace,  Md.,  improvementof . 

Sttwanee  Hiver,  Fiu.,  improvement  of 

Swanton  Harbor,  Vt.,  improvement  of 


Page. 


TAllabatcb  in  River,  Miss.,  improvement  of . .  > 

TiBllapo4k'A  River,  Ala.,  improvement  of 

Tampa  Bay,  Fla.,  improvementof , 

Tangipahoa  River,  improre'hient  of 

Taunton  River,  MaM ,  exaroinatiun  and  survey  of.. 
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Part  n.  'Part  IIL!  P«rt  IV. 


Taunton  RiTer,  Mom.,  ImproTement  of 

Tchef UDOto  River.  La.,  Im provemeut  of 

Tchola  Lake,  MisA.,  improvement  of 

Telegniph  aod  telephone  service,  pablio  bnUdings,  Waabing- 
ton,  D.  C,  report  on 

Tennessee  River,  above  Chattanoofsa,  improvement  of 

Tennessee  River,  below  Chattanoo^ra,  Improvement  of 

Tensas  River,  La.,  improvement  of  .«. 

Thames  River,  Conn.,  improvement  of 

Thoroaghfare  baok  from  Cape  May,  N.  J.,  to  Atlantic  City,  ex- 
amination and  survey  of 

Thunder  Bay  ilarbor,  Mich.,  Improvement  of 

Tickfaw  River,  La.,  improvement  of 

Ticonderopa  River.  N.  Y.,  improvement  of 

Tillamook  Bay  and  Bar,  Ore;;on,  survey  und  improvement  of  . 

Toledo  Harbor,  Ohio,  improvement  of , 

Tom bigbee  River,  Ala.,  improvement  of 

Tombigbee  River,  Miss.,  examination  for  continnons  navi- 
gation from  Vienna,  Ala.,  to  Walker's  Bridge , 

Tonawanda  Harbor.  N.  Y.,  and  Niagara  ftiver,  from  Blaok 
Rock  for  16-fout  channel,  examination  of 

Tonawanda  Harbor,  N.  Y.,  improvement  of 

Torpedo  defense  and  experiments 

Totnsky  River,  Va..  improvement  of 

Tradewater  River,  Ky.,  improvement  of 

Trent  River,  N.C.,  improvement  of 

Trinity  River,  Tex.,  improvement  of ^ 

Two  Rivers  Harbor,  Wis.,  improvement  of 


Umpqna  River,  Oregon,  improvement  of 

Upper  Columbia  and  Snake  Rivers,  Oregon  and  Wash.,  im- 
provement of 

Upper  Mississippi  River,  improvement  of 

Upper  Thoroughfare, between  Diel's  Island  and  main-land... 

Upper  Willamette  River,  Oregon,  improvement  of 

UrbimaCceek,  Va.,  improvement  of 


V. 


Vermillion  Harbor,  Ohio,  improvement  of 

Vineyard  Haven  Harbor,  Muas.,  improvement  of. . 
Volusia  Bar,  Fla.,  improvement  of 


Wabash  River,Ind.,  improvement  of , 

Waccemaw  River,  S.  C,  improvement  of , 

WnpooCut,  S.  C,  improvement  of , 

Wareham  Harbor,  Mass.,  Improvement  of 

Warren  River,  R.L,  improvement  of 

Warrior  River,  Ala.,  improvement  of i , 

Washington  and  Georgetown  Harbors,  D.  C,  improvement  of 

Washington  Aqueduct.,  D.  C 

Washington  City  water-supply,  increase  of 

Washington  Monument,  Washington,  D.  C.,  care  of 

Wateree  River,  S.  C,  improvementof 

Water-gauges  on  Columbia  River 

Water-eaugcs  on  Mississippi  River  and  tributaries 

Water  levels  northern  and  northwestern  lakes 

Waukegan  Harbor,  111.,  improvement  of 

Wellflciet  Harbor,  Mass..  examination  and  surrey  of , . 

Wellfleot  Harbor,  Mass.,  improvement  of 

Westport  Harbor, Mass.,  improvementof , 

White  River,  Ark.,  improvement  of 

White  River  Harbor,  Mich.,  improvement  of 

White  River,  Ind.,  improvement  of 

Wicomico  River,  Md. ,  improvement  of 

Willamette  River,  Lower,  Oregon,  improvement  of 

Willamette  River,  Upper,  Oregon,  improvement  of 

Willets  Point,  post  at 

Wilmington,  Cal.,  construction  of  breakwater  at 

Wilmington  Harbor,  Del.,  improvement*  of 

Wilson  Harbor,  N.Y.,  improvement  of 

Winthrop  Harbor,  Mass.,  examination  and  survey  of. 

Winthrop  Harbor,  Mass.,  improvement  of 

WInyawBay,  S.  C,  improvementof. 

Wisconsin  and  Fox  rivers,  improvement  of 

Withlaoooohee  River,  Fla.,  improvement  of 
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'Wood'bTidffe Creek  'S.J.  imvroTemeiit of. 
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Woodbarv  Creek  N.  J..  iiDDiovement  of. 

T^oftil  Rlvftr  Oroc'on  ATftmiiiAtioii  of      .  ••.•••••...••«•••.••.. 

IB^ftod'n  TToll  TTftrhor  Itf  ami.  iinT^rAvoTnftTit.  of 

Wreoks in  Connectlcat  River,  removal  of 

Wrecks  in  DelAWAre  Bay  and  River,  removal  of............... . 

Wrecks  in  Lone  island  Soand.  removal  of  .................... 

Wreck  in  Hndaon  River,  N.  Y.,  removal  of. 

Wreck  in  Vew  York  Harbor  N.  Y.  removal  of 

Wreck  in  Harlem  River  N.  Y. .  removal  of... 

Wreck  in  Delaware  Breakwater  Harbor,  removal  of 

Wreck  in  nort  of  Philadelnhia.  Pa.  removal  of. 

Wreck  in  Broadkiln  River,  DeL,  removal  of. 

Wreck  in  Norfolk  Harbor,  Va.,  removal  of.. 

Wreck  in  Paacotank  River.  N".  C..  removal  of 

AVreck  In  Rappahannock  River.  Va.,  removal  of.............. 

Wreck  in  Mattannnl  River.  Va,.  Tt»Trioval  of ,..,,. -r^-,-,- 

Wreck  in  Chehaw  Rlver»  S.C.,  removal  of 

WrpAka  in  Rftint .Tnhn'fl  RlvAr.  "Fla.  removal  of. ............... 

Wrecka in  Pensaoola  Harbor,  Fla.,  removal  of. 

TT. 

Yadkin  River. H. C.  examination  of. 

Yadkin  River,  N.  G.,  improvement  of 

Yalabnwhft  River,  M^m-,  improvenient  of - 

Yaanina Bav.  Oreeon.  imnrovoment  of  entrance  to. 

Yaw>0  Rfver,  Mit|s».,  imppovemfinfc  of ,-r,x,- 

YellowBtone  National  Park,  constmotion  of  roads  and  bridges  in 
Yellowstone  River, Mont,  and  Dak., improvement  of  .......... 

2t'03 

York  Harbor.  Me^. imp'rovement  of ...... r..^......... 

York  River,  Va.,  improvement  of 
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